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. | : With K&J”Automatic Dump Cars 
Owing to increased manufac- Ste thisaachn k LaNRR 
turing facilities we now an- SS TREO DOING TAME OA hs Ee. 


nounce the “kK & J” Automatic 
Air Dump Car. ee 
Trains of these cars are in sana) r riper: a 
daily operation on the large rail- ert ott serene UG om VE ener 
road systems of the United + } aa 
States and Canada. So successful were they ia lq oe J w ww v 
from the first that our manufacturing facili- ANE, ae eS a — we @ a C Lc 
ties were greatly taxed to fill orders that the . ie — | ' Se 4k mit ga PE aS 
record of their performance brought in. _ ae A a . e 2 ero 
We have greatly increased our manufac- iS) kn ee ae 5 ies! : 
turing facilities and now make our first press . ae Pa 
announcement. 


The car is ready and claims consideration 
on the basis of it’s performance. 
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It carries 20 cu. yds. level load or 28 cu. yds. 
maximum. A 16-23 cu. yd. size is also built. 
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Air drawn from the air brake train line 
automatically unlocks and dumps the cars 
and automatically rights and relocks them. 

The cars operate perfectly, regardless of 
how the load may be placed. 

‘The entire train may be dumped at once 
or any number of cars may be dumped in- 
dependently. 

The entire train may be dumped either to 
the right or left, or alternate cars may be 
dumped right and left. 

A single lever for each side governs the \N 


: car’s operation. Entire train may be dumped \ 
N otice the Puff of Dust by an operator stationed on any car in . 


the train. 


‘ S 

. en seconds dumps the entire train and ten second N 
The Entire Train dumps at once, as ‘ies vag. ihe a as \ 
Shown -by the Puff of Dust seen — N 
hanging above each car in Photo nn 
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A single-wall cofferdam that required water- 
tightness and driving among boulders but the 
Lackawanna Steel Sheet Piling made good 


The driving of this cofferdam (Bridge St. Bridge, Newark, N. J., as mentioned in 
previous advertisements) was unusually difficult, yet the Lackawanna Steel Sheet Piling 


never failed or showed the slightest evi- 
dence of weakness. Many boulders were dis- 
placed or broken by the piles and in some 
instances completion of the driving had to 
be postponed until after partial excavation. 
After the steel sheet piles were all driven, 
the joints were thoroughly calked with 
oakum, rammed down from the top, to a 
depth of about 25 feet with thin steel rods, 
an operation which took six men about two 
weeks, for the 172 interlocks. The calking 
proved thoroughly efficient, enabling the 
cofferdam, composed of a single wall of pil- 
ing (15 by 83 feet by 34 feet deep) to be 
pumped out and kept dry by a six-inch 
pump. As the bottom was excavated in- 
side the cofferdam, some of the boulders 
which obstructed the sheet piles were left 
in position and the sides of the excavation 
below them were closed with bags of ce- 
ment. The cofferdam resisted a pressure 
head of about 28 feet with very little leak- 
age and presented a very regular appear- 
ance. The long sides of the cofferdam were 
braced with 12x 12-inch horizontal trans- 
verse struts 9 feet 7 inches apart on centers 
in four tiers about 6 feet apart. At the 
rounded ends, the inside waling pieces were 
made of double scarf timbers like arched 
centers with radial braces to the middle of 
the adjacent cross strut. 

After the completion of this pier, the 
Lackawanna Steel Sheet Piles used in its 
cofferdam will be pulled and redriven for 
the other similar pier. 

This is but one of hundreds of instances 
where difficult or doubtful cofferdam work 
has been thoroughly successful by the use 
of Lackawanna Steel Sheet Piling. Tell us 
your piling requirements and our engineers 
will advise you to your best interests. 


|ACKAWANNA STEEL QMPANY 


General Sales Office and Werks: Lackawanna, N. Y. 


CLEVELAND ST. LOUIS 

CINCINNATI ATLANTA 
FFALO CHICAGO SAN FRANCISCO 
PHILADELPHIA DETROIT 73 
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WHAT THE BUYER NEEDS 
TO KNOW 


Number 


There is at least one class 
of advertising which need 
not be educational nor in- 
spiring nor full of human 
interest, nor any of the var- 
lous other things that ad- 
vertising is popularly sup- 
posed to be in these days. 


But it must be easy to find 
and arranged with a full- 
sized regard for the conven- 
lence of the buyer. 


We refer to the advertis- 
ing of second-hand machin- 
ery and material. 


And in order that this 
cardinal principle of con- 
venience may be carried 
oar 


We have arranged a 
“Classified List’’ of second- 
band machinery and mater- 
ia!, which will appear reg- 
ularly. 


You will find it beginning 
on page 76 of this issue. 


CU UNTETLTLALEELACEEUEUEAEUEOTETEELE EU UT LEEEEETEEETTEEETEEETEE min 


Nineteen 


We purpose to make this 
a live, up-to-the-minute 
directory of machinery and 
material, ready for instant 
reference and quick assim- 
ilation. 


It will include machinery 
for sale, rent, exchange and 
wanted. 


It will be ‘Sheadquarters”’ 
for the buyer who wants 
machinery or material in a 
hurry and for whom it need 
not be new. 


And it is without doubt 
the best place for the seller 
of second-hand machinery 
and material in this field to 
dispose of his wares. 


We hope to render a 
quick and reliable service 
to the man with something 
to sell and to the man who 
is in the market. 


The introduction takes 
place weekly in the ‘‘Classi- 


fied List.” 
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The Loetschberg Railway in Switzerland 


The accompanying views show some of the notable 
high masonry viaducts on the new Loétschberg Ry., Swit- 
zerland, which has just been opened for traffic. 
readers will recall, from previous descriptions of this 
railway line in this journal, this new line gives a direct 
connection from Berne, the capital of Switzerland, south- 
ward to a junction in the upper part of the Rhone valley 
with the main line to Italy through the Simplon tun- 
nel. 

The new line begins at Spiez on Lake Thun (which is 


As our 
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This tunnel is 
noted not only for its great length, but because of the 


a few miles further west, forms a part. 


terrible accident which occurred during its early con- 
struction, by which a long stretch of the tunnel was filled 
by an influx of sand and gravel from a mountain torrent 
above. 

At the southern end of the tunnel the line emerges 
into the wild and precipitous Lotscher valley, where 
avalanches are so frequent that barriers were built a‘ 
various points on the mountain-side above the line to 
break their From the Loétscher valley the line 
emerges into the broad valley of the Rhone, but at an 


toree. 





Fic. 1. 
seen In the background in the photograph showing one 
The first 
section from Spiez to Frutigen has been in operation 
: From rutigen the line follows the left 
side of the Kander, a swift current which descends a nar- 


of the electric locomotives used on the line). 
for several years. 
row valley on either side of which lofty snow-covered 


The 


as the head of the valley Is approached. 


peaks seem to overhang. ascent becomes steeper 
The highway 
up the valley zigzags back and forth seven times at one 
point, and on the railway line much development was 
necessary and a loop was introduced at one point. At 
Kandersteg the line enters the nine-mile tunnel under the 


great Alpine Mountain mass of which the Jungfrau, only 


Masonry VIADUCTS ON THE LOETSCHBERG Ry., 


. SWITZERLAND 


elevation of 1000 ft. above the river, and 
long distance along the precipitous mountain s 
it makes a junction with the Simplon line near the en 
trance of the Simplon tunnel 

The electri locomotives \v are ead on this Sa 
resemble in general design the eleetr omotives 
used oon the Per \ | R { iil = Vev 
York City, having their driving wheels connected 
parallel rods as steam locomotive practice. They ar 
probably the largest electric locomotives in Europe, «dk 
veloping approximately 2000 hp., and being capable o 


hauling a train of 310 tons weight on a grade 


at a speed of 26 mi. per hr. 
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The Elimination of Taste in Water 
Treated with Calcium Hypo- 
chlorite* 

By ARTHUR 


LEDERER AND FRANK BacrMaNnnyt 


It is surprising that the problem of removing the taste from 
waters treated with chlorinated lime has received such scant 
attention in this country. More treated 
vith chlorinated lime in the United States than in any other 
country of the world, yet while we frequently hear complaints 


Water-supplies are 


about the taste of treated waters, which very often are justified, 


we have heard practically nothing about the remedies. We 
even know of cases where high concentrations of chlorinated 
lime accompanied by a taste 


avoidable evil, 


have been accepted as an un- 
could not be remedied except by de- 
creasing the efficiency of the disinfection process. 

The 


nated 


which 


first experiments on the removal of taste due to chlori- 
lime were made almost 20 years ago by Traube’, who 
also was the first one to recommend chlorinated lime for the 
disinfection of water-supphes, although its germicidal action 
before. Traube applied 4.26 mg. of chlorinated 
lime containing 1.06 mg. of available chlorine to 1 liter of water 
and added after two hours contact 2.09 mg. of sodium sulphite. 


He claimed that an excess of sulphite up to 50% 


was known 


over the re- 


Fig. 2. ONE or THE LOETSCHBERG ELECTRIC LOCOMOTIVE 


quired quantity does no harm for the reason that the salt is 
quickly oxidized in the water to sodium sulphate, which cannot 
be tasted in such low For 1,000,000 gal. of 
water Traube recommended 35.7 Ib. of chlorinated lime and 
16.8 lb. of sodium sulphite. The quantity of chlorinated lime 
applied may seem abnormally high in the light of more recent 
observations and experiences in this country, but it explains 
why the early observers were forced to look for means to re- 
move the repugnant aftertaste in waters thus overdosed. 

The need for remedial measures grew still more pronounced 
when later observers like Bassenge’, 
Lode* 
quantities of 
lime or 


concentrations. 


Sickenberger and 
laboratory tests to 
chlorine in the form of 
hypochlorite. Sickenberger and Kauf- 
mann disinfected the turbid Nile water at Cairo with sodium 
hypochlorite equivalent to 2 mg. 


Kauf- 
mann*, and 
still 


nated 


were led by employ 


larger chlori- 
sodium 


of available chlorine per liter, 
which corresponds to about 50 lb. of chlorinated lime per million 
gallons of water. 

Bassenge recommended for disinfection on a large scale the 
enormous quantities of 2445 lb. of chlorinated lime for a ten- 
minute contact period down to 270 Ib. 
two hours contact. 


of chlorinated lime for 
To eliminate the taste a quantity of calcium 


*Abstract of a paper read at the annual meeting of the 
Illinois Water Supply Association, March 11 and 12, 1913. 
‘Chemist and District of 


Bacteriologist, the Sanitary 
cago, Chicago. 


Chi- 
tAssistant Chemist, The Sanitary District of Chicago. 
'%. Hye. 1895, p. 227 


ma te 
7Z. Hyg. 1895, p. 227. 
‘La sterilisation de Peau par I'hypochlorite de sodium. Le 
Progré. Journal Quotidien paraissant au Cairo. Dec. 13, 1894. 
‘Arch. Hyg. 1895, p. 236. 
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bisulphite somewhat higher than the quantity of chlorinated 
lime employed had to be added. Bassenge decided on the use 
of calcium bisulphite for the neutralization of the excess- 
chlorine with the advice of Dr. Proskauer. Calcium bisulphite 
is a saturated solution of calcium sulphite in sulphurous acid. 
It has the strong odor of that acid. Onstanding it decomposes, 
forming calcium sulphite and water. The reason Bassenge did 
not make use of sodium sulphite, as did Traube, was that it 
forms sodium sulphate in sufficiently large quantities to have 
a marked therapeutic effect which would not be the case with 
calcium bisulphite. An additional was that the free 
acid present would more readily with the chlorine 
than would the neutral sulphite. No definite quantity of bisul- 
phite was recommended since it rapidly changes on storage. 
The quantity had to be determined each time by actual trial. 
Lode likewise used excessive quantities of chlorinated lime and 
advised the use of either sodium or calcium sulphite for the 
neutralization of the chlorine after 5 to 10 min. contact. In a 
later publication * he goes quite thoroughly into the question 
of removing the taste by various chemicals, of which he prefers 
the neutral sodium sulphite but still recommends for disinfec- 


tion Quantities of chlorinated lime as high as 1250 lb. per million 
gallons of water. : 


reason 
combine 


It is also interesting to note, inconnection with the early dis- 
infection experiments, that acids were brought into contact 
with the water after the chlorinated lime has been added in 
order to liberate the active chlorine which otherwise would not 
enter into the reaction. Lode adds for each paund of chlor- 
inated lime about 1.2 lb. of concentrated hydrochloric acid. 
Citric acid likewise has been used in quantities of approximately 
15 grains per gallon of chlorinated water for the same purpose. 
It is said that the taste was not influenced by the addition of the 
citric acid. 

From the foregoing it must be apparent that even if the 
taste was effectively removed by the addition of various chem- 
icals, the treatment of water-supplies at that time must have 
proved too expensive to be considered anything more than a 
temporary relief measure in times of epidemics. As such the 
Traube-Lode process was employed during a typhoid epidemic 
at Pola (Austria) in the fall of 1896 and the winter of 1896-97 by 
Dr. Meerans” on the recommendation of v. Kusy. A total of 
45,000 gal. of treated water was supplied during that period and 
sodium thiosulphate served for the elimination of the taste. 
The consumers became eventually used to the water in spite of 
its high turbidity resulting from the chlorinated lime treat- 
ment. Lode criticized the use of sodium hyposulphite in Pola 
and assumed that it had been used by mistake, since in his, 
earlier writings, he called the sodium sulphite ‘‘antichlor’’ 
which as a matter of fact is the trade name for sodium thiosul- 
phate. The uncertainty of the quantity of chlorinated lime 
to be added to different waters and the almost general intro- 
duction of safer ground-water supplies led the Germans to 
abandon altogether this treatment as a permanent procedure. 

There are, however, industrial regions in Germany where 
similar conditions exist in regard to water-supplies as in this 
country, which have caused renewed interest in the hypochlor- 
ite treatment. Sueh conditions are met within the coal mining 
region of the Ruhr watershed and disinfection of more than a 
dozen water-works supplies carried by on H. Bruns’ with 
quantities somewhat smaller than those originally employed 
by Traube gave, with two exceptions, very satisfactory results. 
The quantities of chlorinated lime varied between 12.5 to 25 Ib. 
(containing approximately available chlorine) per 
1,000,000 gal. While complaints were frequent when the treated 
water was used by the consumers, the complaints ceased as 
soon as sodium thiosulphate was added as a routine measure. 
The compound was added 15 to 30 min. after 
quantities equivalent to 50 to 70% 
nated lime. 


33% of 


disinfection in 
of the weight. of the chlori- 
As noted above, the disinfection was a failure in 
two cases. In one case the organic contents of the water ex- 
pressed as ‘‘oxygen consumed"’ reached as high as 30.p.p.m. 
(parts per million) and in the other case the water 
2 p.m. OF 1rONn. 


contained 


The good results obtained on adding taste-removing chem- 
icals induced us to believe that like results could be obtained in 
our ‘‘hypo’’ plants where the amount of chlorinated lime ap- 
proaches the limit of recognizable taste. 
observation’ we found that 0.6 


In some of our former 
p.p.m. of available chlorine 
(equivalent to 15 lb. of chlorinated lime per 1,000,000 gal.) was 
about the smallest quantity which could be readily tasted, but 
itis a fact thateven smaller quantities are discerned by sensitive 
non-smoking consumers, particularly when the temperature 
of the water is high. Weshould remember thatin plants where 
“Hye. 
®Die 
Winter 


Rundschau 1899, p. 861. 
Typhusepidemie in 
1896-1897. Osterr. 
Dec. 29, 1898. 
‘J. Gasbel. 1912. pp. 649-56. 

‘Paper read before the Illinois Water Supply 
Urbana, Ill., March 5, 1912. 


Pola _im Herbst 
Sanititswesen. 


1896 und im 
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amaller quantities, such as 6 to 8 lb. per 1,000,000 gal., are em- 
ployed, accidental overdosing followed by a flood of 
plaints is frequent. 

W.H. Dittoe and R. F. MacDowell® in reporting on the 
result of an inquiry among a large number of cities in United 
States and Canada, in which ‘‘hypo"’ treatment is installed, 
state that a taste is not often noticed when chlorinated lime 
is applied in quantities of 7 lb. per 1,000,000 gal. or less, but 
that there is often complaint on using larger quantities. With 
certain waters even smaller quantities may produce tastes and 
odors, however. It would then seem an advantage to apply a 
remedy if this can be done without materially influencing the 
cost of the treatment. 

Our have been made on Lake Michigan water and 
while the relation of the chlorine to the chemicals applied the- 
oretically remains the same, it is possible that the actual quan 
tities would require adjustment with different water-supplies. 

We know that storage of chlorinated waters by itself is a 
simple method by which to rid the water of the taste depending 
on the time allowed for this purpose. The chlorine taste in 
lake water treated with 12.5 lb. per 1,000,000 gal. disappeared, at 
room temperature, in a little over 3 hr. Simple aération will 
hasten the disappearance, reducing the time to something like 
2 hr. with the same quantity of bleach. The amount of air 
applied was 0.3 cu.ft. per gal. of water. It may also be stated 
here that the elimination of the taste coincides well with the 
disappearance of the potassium iodide-starch reaction. There 
is no definite chemical reaction taking place on aération which 
would account for the speedier elimination of the taste; the 
chlorine seems to be carried off by the air bubbles passing 
through the liquid. Onalarge scale a prolonged storage period 
or storage with additional aération would be in most cases not 
a practicable procedure. Contact of chlorinated water with 
wood charcoal will quickly do away with the chlorine taste, but 
the water in our experiments absorbed certain ingredients from 
the charcoal which by themselves resulted in a »ronounced 
taste. Whether other carbonaceous material will give like re- 
sults we do not know, but it is certain that sedimentation or fil- 
tration would be subsequently required to rid the water of the 
matter in suspension. 

The chemicals which seemed of value for the purpose of re- 
moving the chlorine taste from waters are sodium sulphite and 
sodium thiosulphate, both of which are strong reducing agents 
and form tasteless compounds when brought into contact with 
chlorine. The calcium sulphite and calcium bisulphite which 
have been employed by some early observers have not been 
utilized by us for the reason that they are not readily obtain- 
able and too expensive for practical application even when 
bought in bulk. 

Our experiments on the neutralization with sodium sul- 
phite were made on lake water treated with chlorinated lime 
as well as free freshly generated chlorine and practical tests 
coincided well with the theoretical quantities of chemical as 
determined by calculation. For 0.01569 ‘gm. of bleach con- 
taining approximately 33% of available chlorine 0.01815 gm. of 
crystalline sodium sulphite were required, or 1.2 lb. of sul- 
phite for each pound of chlorinated lime. One pound of liquid 
100% chlorine would necessitate the addition of approximately 
3.6 lb. of crystalline sodium sulphite for neutralization. An 
important point to keep in mind is that it takes as much sul- 
phite for the free chlorine as for the total available chlorine in 
chlorinated lime to remove the taste of treated waters. The 

‘eaction between the sulphite and the chlorine takes place in- 
stantaneously, thus removing the taste as well as the odor at 
the same time. No harm can be done with a reasonable over- 
dose since the sulphite could not be detected in such low con- 
centrations. Furthermore it would take but a very short time 
for the dissolved oxygen in the water to convert the sulphites 
into sulphates. 

Medicinally the sulphites are of low toxicity and fairly 
strong antiseptics on account of their ability to withdraw 
oxygen from organic matter but they are rarely used nowadays 
for that purpose. The average medicinal is 15 grains. 
Supposing we overdose a treated water containing 10 Ib. of chlo- 
rinated lime per 1,000,000 gal. with 50% of the quantity of sul- 
phite required, which would be an excess of 6 Ib., one would 
have to drink about 370 gal. of the water to get a single medi- 
cinal dose, not considering any oxidation into sulphates at all. 
Since the medicinal of the sodium sulphate, which is 
formed in the reaction, is 240 grains its therapeutic effect 1s 
surely negligible. 

The wholesale prige of crystalline sodium sulphite 18 ap- 
proximately 4c. per Ib. in 100-lb. lots. This would add about 
125% to the cost of the chlorinated lime, assuming that the mar- 
ket price of lime (containing 33% of available chlorine) is 2}c. 
per lb. Considering the benefit to be derived in many cases 
from the use of the sulphite the additional cost would not seem 


com 
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dose 


dose 
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unreasonable. There are, however, serious drawbacks to the 
continued use of sodium sulphite, one of which is the fact thatit 
deteriorates readily, forming sulphates which of course are 
completely inert as far as the taste-removing property is con- 
cerned. Weak solutions in particular will change from day to 
day. 

The sodium thiosulphate 
cently recommended by 
the sodium sulphite 
as ‘‘antichlor.”’ 


as first applied in Pola and re- 
Bruns striking advantages over 
It is commercially used very extensively 
When sodium sulphite comes into contact with 
chlorine the reaction taking place is the same as with iodines. 
With thiosulphate the oxidation is more complete and this 
therefore alters materially the proportions of chlorinated lime 
and thiosulphate necessary to do away with the taste and odor 
The acids formed in the nuetralization 
combine with bases to form neutral salts. 


has 


process immediately 

Lode stated that in his experiments he found it impossible 
to establish quantitatively corresponding values of chlorine 
and thiosulphate and he recommended 0.8 to 0.9 of the quantity 
of the chlorinated lime for the purpose of taste removal. 
recommends values of 50 to 70% 
lime applied 


Bruns 
of the quantity of chlorinated 
As a matter of fact it seemed impossible in our 
experiments to obtain checks when a chlorinated lim« 
was titrated with a thiosulphate solution under addition of 
potassium iodide and starch in the absence of acid. Of course 
when acid was added and all of the available chlorine became 
liberated checks were readily obtainable. This was likewise 
the case when the same definite quantity of potassium iodide 
was added each time without acid and the solution immediately 
titrated. We have found, however, that the theoretical quantity 
of thiosulphate necessary to complete the reaction and remove 
the taste as well as odor coincided always with the amount 
necessary to satisfy the total available chlorine in the chlori- 
nated lime employed. For one pound of chlorinated lime con- 
taining approximately 33% of available chlorine the theoretical 
quantity would be 0.28 lb. of crystalline thiosulphate or ap- 
proximately 30% of the weight of the chlorinated lime. One 
need not be afraid to add an excess since even 100 Ib. of thio- 
sulphate in 1,000,000 gal. of pure water cannot be tasted. AS a 
matter of fact we should strongly recommend the application of 
thiosulphate in quantities of half of the quantity of the chlori- 
nated lime to be on the safe side at all times and to take care « 
all reasonable overdosing with chlorine. 

The thiosulphate is about 98% pure 
It is a colorless, odorless salt possessing a cooling taste, after- 
wards bitter. It is very stable in air below 92° F., but loses 
moisture above that temperature. It greatly exceeds the 
chlorinated lime instability. Thesalt is readily soluble in water 
and neutral or faintly alkaline in reaction. The medicinal dose 
of thiosulphate is the that of the sodium sulphite 
Formerly it has been used to a limited extent as a weak anti- 
septic. The price of the commercial preparation is about 
1.85c. per lb. in 100-lb. lots; it is therefore cheaper than chlori- 
nated lime. 

To summarize the advantages of the sodium thiosulphate 
over the sodium sulphite we would say that it is much more 
stable, much cheaper and that it requires less in actual weight 
to accomplish the result. The combined the 
treatment is within reach of a community since it adds 
but 40% to the cost of the chlorinated lime and the advantage of 
its application will best be appreciated in places where taste 
troubles are frequent. Even when than the theoretical 
quantity of thiosulphate is added it is bound to lessen the fre- 
quency of complaints. A very important 
mind when such treatment is resorted to 
phate stops the germicidal action of chlorine the moment it 
into contact with the treated water. This is not of 
serious consequences, however, since we know positively that 
the destruction of bacteria by the chlorine is extremely rapid 


solution 


commercial sodium 


Same as 


Same cost of 


easy 


less 


point to keep in 
is that the thiosul- 


comes 


and in most cases practically completed in the first five min- 
utes. We should recommend, , at least 10 to 15 
utes aS a when conditions warrant. 
When the chlorinated water is stored, the simple addition of the 


however min- 


safe margin or even more 
thiosulphate in solution will suffice 
obtain a fair distribution 
thiosulphate to unite 
those compounds affinity 
Where the treated is directly discharged into the mains, 
without previous storage, will have to be 
the with 


, care only being required to 
the 
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maoimme, 


chance 
than « 


chemical 


much 
other 


There is not for 


with substances 


since have a pronounced 


water 


provisions made to 


dose treated water continuously thiosulphate at a 


point where disinfection has been practically completed. The 
thiosulphate does not attack metals and therefore would not 
cause trouble in the dosing chamber as does the chlorine. 


Where quantities like 2 to 5 lb. of chlorinated lime are applied 
and the dosing can be made reasonably automatic the applica- 
thiosulphate will hardly 
where larger 


tion of seem necessary However, 
quantities are required and taste troubles ensue 
our observations would lead us to recommend the application 


of sodium thiosulphate as a permanent procedure 
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Dredging Problems in Wilmington 
Harbor, Delaware 


By Ro Ro RaymMonp*® 


When Wilmington was originally settled, the first firm 


land encountered by vessels sailing from the Delaware 
River into what is now Wilmington harbor was called 


riyy 
— hy 
- Phe 


ment 


Rocks,” and this point is now marked by a monu- 
Fourth St. 


stream from this point and stretching northward and 


hear the wharf. The land lying up- 


westward is high and hilly, while that on the south side 
of the river is low, marshy and formerly was washed by 
high tides (Fig. 1). 


xcept where the high land touches the Christiana 


River within the city limits, the valley of the Christiana 


is low and level. The Brandywine River, however, flows 


through a deep and rocky valley and reaches the marshes 


only after passing the city. Its slope is sO great that 


tide water reaches only to the Market St. bridge ; so that 
the Brandywitie has comparatively little share in the tidat 
volume of the whole system. Eastward from the junction 
of the two streams, in early colonial days, was an open 


wi horage. 


PHYSICAL CONDITIONS IN WILMINGTON HARBOR 


The tidal the mouth of the Christiana River 


is about 6 ft.. 


range at 
which formerly caused an enormous flow 
the stream to fill 


marshes stretching for 


the channel and cover the broad 


into 


Ia \ mules along the stream 


On the falling tide the return of the waters to the chan- 


nel from the marshes was so retarded by the vegeta- 


tion, and the great dispersion of the waters over the 
marshes, that the ebb flow was prolonged; and the last 
{" | 


of the ebb was very swift and powerful, scouring out the 


river bed and producing ample depths for navigation. 

The an- 
chorage near the mouth of the river has filled up and is 
practically dry land. The city has extended to the south 
of the Christiana, reclaiming the land by filling and by 


Today these conditions are changed. Open 


A. considerable part of 
revetted. Thus the tida! 
Prism Is HOw only a fraction of what it ence was, 


excluding the tides with banks. 
the shore line is bulkheaded or 
and in 
addition several bridges restrict the channel to some exX- 
tent. reducing the tidal range m the upper part of the 


river 


The result is a very great reduction in the tidal flow 


through the harbor and a great foss in the scouring power 


currents. — It natural forces 


left to 


of the is probable that if 


themselves under the conditions, 


the harbor would shoal! 


present 
rapidly so that no vessel drawing 
than S or 10° ft. enter it 


Wharves, 


bi¢ 


more could and reach the 

The very growth of the city, which has caused the 
deterioration of the harbor, demands that the harbor shall 
he kept open to commerce and at the same time justifies 


The 


problem is to do the work for the smallest expenditure 


a considerable regular expenditure for that purpose. 


possible compatible with an effective depth for navi- 
vation. 

It has been determined that a mean-low-water depth 
of 21 


for the proper use of the harbor for commerce. In 


and a minimum width of 200 ft. are necessary 
L896, 
when this project was first proposed, it Was estimated 


that 1,400,000 cu.vd. of material would have to be re- 


*Major, Corps of Engineers, U. S. A., Wilmington, Del. 
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moved to secure the proposed dimensions in the channel. 
Since that date, however, over 5,500,000 cu.vd. of mater- 
ial has been dredged. The excess over the estimated 
quantity is the amount deposited in the harbor by natural 
means. The amount dredged has averaged 260,000 cu. 
yd. annually, and comes from surface washings from, the 
land throughout the watershed, from eroded banks, ete., 
and especially from the Delaware River whose waters are 
heavily charged with sediment at certain times of the 
Vear. 

If we could maintain the harbor by simply dredging 
out 260,000 cu.vd. a year, the problem would be an easy 
one; but this amount represents the actual shoaling dur- 
Ing a time when the channel dimensions were much less 
than they are desired to be; and the enlargement of the 
channel bears a remarkable relation te the rate of shoal- 
Ing. 

A very slight checking of the current produces a com- 
paratively great reduction in the silt-carrving power of 
the water. This will be seen at once when it is remem- 
bered that the carrying power varies with the sixth power 


St Bridge 


Mar or WitMiIncron Harpor, DeLAware 


of the velocity of the current. Thus a decrease in ve- 


locity of 1% produces a loss of carrying power of about 
5%, While a loss in velocity of 5% produces a loss of 
about 46% in carrying power. 

The velocity of the tidal currents in Wilmington harbor 
will be very materially checked by the proposed enlarge- 
ment of the channel. Since the tidal prism of the har- 
bor is the volume required to fill the harbor from the 
low-water level to the high-water level, it is not changed 
by dredging from the bottom of the channel, except in a 
small degree due to the slightly increased tidal range in 
the upper harbor caused by the freer flow of the tide in 
the enlarged channel. The total amount of tidal flow 
will not be materially increased and the tidal eveles, 
being controlled by those in the Delaware River, will 
require the same time as heretofore. Since we have about 
the same quantity of water flowing in the same time 
through a larger channel, the average velocity of flow 
will be correspondingly decreased. 

From the above considerations and from the dredging 
records the writer estimates that when the channel has 
once been dredged to its full projected dimensions and 
is maintained, the rate of shoaling will be considerably 
over 400,000 cu.yd. annually. 


Prans Proposep to Repuce THE Rate oF Siur Deposrr 
Various plans have been proposed to reduce the rate 


of deposit. Regulation works in the way of dikes and 
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training walls are chief among these. The progressive 
building of buikheads, wharves, ete., for commerce will 
cause the confines of the harbor to approach the estab- 
lished harbor lines and will thus tend to produce the 
same effect as training walls built for that purpose alone. 
They will require no congressional appropriation and 
for that reason are preferable to special walls. 

Training walls, however, have no effect on silt deposit 
during slack water. Their chief effect is to prevent sud- 
den changes in the current velocity throughout the length 
of the channel, thus diminishing local shoaling ; and since 
shoaling distributed over a large area is much harder to 
remove by dredging than the same amount of material 
assembled in a few localities, this property of training 
walls does not appeal very strongly to the practical 
mind. 

The only way to stop the shoaling entirely is to keep 
the water moving at a sufficient velocity to prevent sedi- 
mentation, and this is clearly impracticable. 

Regulating dikes intended to contract the ebb flow 
have been suggested as a means of increasing its velocity 
and scouring power so as to wash out the sediment de- 
posited during the period of slack water. Such works, 
however, would restrict the flood currents as well as the 
ebb currents and reduce the tidal range in the upper 
river, so that the full effect expected during the ebb flow 
by advocates of the plan would not be realized. 

In addition to this objection, it must be observed that 
the silt is deposited when the current is reduced below a 
certain velocity, but a restoration of that velocity will 
not pick it up again. Once deposited, the silt acquires 
considerable cohesion and cannot be picked up by any 
slight increase of velocity. 

Impounding basins to retain a part of the tidal flow 
until late in the ebb and then let it go with a rush have 
been advocated. Such basins would necessarily occupy 
valuable space and would themselves be rapidly filled 
with sediment, as the conditions in them for settling 
would be ideal. It would probably require so great a 
rush of water to sweep out the harbor effectively that 
the shipping might join the sediment in a grand proces- 
sion, and this might occur without that deliberation 
which is essential for passing drawbridges. 


Harbor MAINTENANCE BY DREDGING 


All systems of improvement suggested with the idea 
of preventing or reducing silt deposit are found upon ex- 
amination to require the assistance of dredging as the 
only certain means of positively removing the deposits 
which would still occur to some extent. Dredging, there- 
fore, has been studied with a view to the possibility of 
maintaining the desired depth by that means alone, and 
this has been considered the most economical as well as 
the most satisfactory means available. 

In many harbors, dredging involves the removal of a 
definite amount of material to obtain the desired chan- 
nel, and thereafter, perhaps, occasional work to remove 
accidental deposits. But in Wilmington harbor a con- 
tinuous deposit is in.progress. The harbor can never 
be completed so as to require no further work. It must 
be continuously maintained. 

We are accustomed to such conditions in many direc- 
tions. For instance, cleanliness of person, home, prem- 
ises, municipalities, etc., involves continuous removal of 
objectionable matter and we make the necessary effort or 
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expend the required funds as a matter of course, provided 
the result in each case is thought to be worth the cost. 
Fortunately for Wilmington, the cost of continual dredg- 
ing in the harbor is very small compared to the great 
value of the resulting commerce. 

The above considerations lead us not to the final so- 
lution of the problem but merely to its beginning. It 
is still to be determined how the dredging can be accom- 
plished best, and this question involves many factors. 

CHARACTER OF MATERIAL—The character of the mater- 
lal is of the utmost importance. It is almost entirely 
a very soft silt, readily cut from the bottom and raised 
to the surface of the water; but there presenting difficul- 
ties. If dredged in masses, as by means of a clamshell or 
dipper dredge, it can be placed In a scow very conven- 
iently; but where and how can the scow be unloaded ? 

The mud cannot be dumped again into the river, for 
there is no place where it would not obstruet the har- 
bor. Neither can it be dumped in the Delaware River, 
which presents a problem somewhat similar to that of the 
Christiana River but on a much greater scale. It can- 
not be placed ashore at a reasonable cost by mechanicai 
means now available except by hydraulic dredging, and 
would require that it be dumped for rehandling, which is 
out of the question owing to the large proportion of the 
soft mud which would thus be allowed to return to the 
channel. 

By far the best method of handling is by pumping the 
mud from the bottom directly ashore upon the neighbor- 
ing marshes. The fluidity of the material after passing 
through the hydraulic dredge pump prevents its deposit 
in scows or bins on account of the time required for it 
to settle; but this same fluidity enables it to be forced 
through long pipes and distributed over the marshes 
where it fills all the small ditches and forms a nearly 
level and smooth surface. 

OsJECTIONS TO HypratLic Drenginc—This has been 
the method employed heretofore, but it is beecom- 
ing less and less applicable as the city fTOWws and 
the marshes nearest the city are filled up and_ re- 
claimed. 
dredge moored in a channel only 200 ft. wide, with cables 
stretched out on both sides and a floating pipe-line con- 


It has other disadvantages. For instance, a 


necting the vessel to.one bank, presents a great obstruc- 
tion to navigation. 

Such a condition might be endured for a temporary 
job of short duration, but as a continuous performance 
it becomes absolutely intolerable. This objection applies 
to all types of plant that anchor in the narrow channel, 
especially when pipe-lines, pontoons, scows, tugs, moor- 
ings, etc., are used as auxiliaries. 

Hydraulic pipe-line dredges possess the power of hand- 
ling large quantities of material at very low cost when 
the material can be had fast enough without much shift- 
ing of position for the plant; but when the material is 
scattered and the pump cannot work to its full capacity 
and frequent shifting of the moorings and the shore 
pipe is necessary, the cost of the dredging runs up at a 
great rate. In dredging a channel with such plant, 
economy demands that the dredge shall move slowly and 
make a deep cut. 

CHANNEL MAINTENANCE PROBLEMS—Let us suppose, 
however, that it is desired to maintain a channel 
in a harbor where continuous shoaling takes place 
uniformly throughout the harbor and that a dredge 
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a] <ultable capacity is used which removes the sed- 


nent just as fast as it it is deposited. Fig. 2 rep- 
resents an ideal longitudinal section of the harbor from 
deep water to the head of navigation, The dredge starts 
at A and cuts the full cross-section as it goes. 
As the 
dredging and deposit are assumed to be equal, we see that 
when the dredge has completed the cut to B the resulting 


bottom will be not as shown by the line AB but as shown 


Deposit 


hevins immediately behind the dredge. rates of 


It will be seen also that at no time will 
natural 


by the line ab, 


the depth aVallable for haVigation exceed the 
depth. 
The cycle may be repeated as many times as desired 


without the slightest useful result to navigation, but to 


WATER _SURFACE ? sentences 


NATURAL BOTTOM: 


DREDGED BOTTOM 


[ILLUSTRATING Srut-RemMovaL PRroBLeEM 
IN WiLMINGTON TLArRBoR 


DAGRAM 


the great gain of the contractor who has an inexhaustible 
mine created for his sole: benefit. 

This illustration is roughly representative of the ex- 
Wilmington, except that shoaling 
is not actually uniform throughout the harbor. 

The dredging in recent years has been done by one 
of most effiicient concerns in the United States and with 
excellent equipment. The unit price has been very low. 


isting conditions at 


The contractor has undoubtedly “made good,” comply- 
ing fully with the terms of his contracts, and it is with- 


out the slightest criticism of him that the conclusion 
is inevitably reached that, so far as attaining the pro- 
jected depth in the harbor is concerned, the work has 
been a failure. A certain amount of relief has, however, 
heen afforded to navigation because of late the dredging 
has been faster than deposit. 

Under the last contract the was dredged 
throughout to a depth of 18 ft. at mean-low-water and 
the greatest resulting navigable depth was 14 ft. The 
present contract is for dredging to the full projected depth 
depth of 21 ft., and an available depth as great as 18 
ft. may result. 

Returning to our illustration (Fig. 2), we see that if 
we replace the dredge by one of greater capacity we can 
cut through to B while the depth at 
than the depth of the cut. 
proach the projected depth throughout by increasing the 
capacity of the plant above the rate of shoaling; but 
dredging in this way we can never reach the full pro- 
jected depth throughout and the nearer we approach it 
the more uneconomical becomes the dredging, because 
the dredge must make a shallow cut and keep shifting 
its position. 

The only possible way in which the full projected depth 
can be maintained throughout is by dredging to a greater 


harbor 


A decreases by less 


In other words, we can ap- 


depth so that shoaling will proceed only far enough to 
hegin to encroach upon the projected depth at A by the 
time the cut is completed to B. But we must not forget 
that. according to the principles we have already dis- 
rate of shoaling for an overdepth is cer- 
tain to be greater than for the projected depth, and this 


cussed, the 
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in its turn increases the magnitude and cost of the 1m- 
provement, 

It is manifest that the quicker a cut can be made from 
| to B the less will be the shoaling during the cut. 
If a dredge of just sufficient capacity to remove the sedi- 
nent as fast as it is deposited could be designed to work 
economically when making a shallow cut, then it could 
work more rapidly from A to B than a dredge of the 
same capacity making a deeper cut. The value of this 
may be seen from the following illustration: 

Suppose the average annual shoaling amounts io 3 
ft. (This rate is approximate to that at Wilmington 
harbor for the full depth of 21 ft.) If a dredge making 
a cut 3 ft. deep is used, dredging must be done to a depth 
of 24 ft. in order to maintain a depth of 21 ft. for navi- 
gation; but if the dredge can work at the same rate of 
output when cutting only 1 ft., then only a 22-ft. depth 
need be dredged. 

The gain will be very great, for the rate of shoaling 
in a 22-ft. channel will be very much less than that in the 
24-ft. channel, and a smaller and cheaper dredge of less 
capacity can keep pace with it. Further gains will be 
found in the flatter side slopes and the less depth to 
which water- and gas-mains and electric cables, which 
cross the river in considerable number, ean be laid with- 
out interfering with the dredging and suffering damage. 

Type oF DrenGe Apoptrp—A type of dredge has been 
adopted for Wilmington harbor which is intended to 
work without obstructing the channel more than other 
vessels of the same size. This is to be accomplished by 
working the dredging apparatus while the vessel moves 
along the channel. The material is to be pumped from 
the river bed and deposited in hoppers within the vessel, 
special apphances being provided to take this material 
in the form of a thick paste having very little water 
mixed with it. 

Without these appliances the bins would be filled with 
a fluid containing little solid matter and dredging would 
have to cease as soon as the bins were filled, in order 
to prevent the escape of the silt with the overflow. Of 
course, sand or gravel would settle rapidly in the bins 
and the excess of water be wasted in the overflow, but 
with the silt of Wilmington harbor, once weil diluted 
with water, settlement would hardly take place at all 
while the contents of the bins were agitated by continued 
pumping. 

By constructing the special dredge, this difficulty can 
be reduced so as to make the dredging of the silt practi- 
cable at a reasonable cost. Once pumped into the bins, 
the silt will not be dumped into the river for rehandling 
but will be pumped directly ashore upon the marshes. 
This will be done wherever convenient and the only 
pipe-line needed will extend from the shore to the nearer 
edge of the channel, and no more space in the harbor 
will be taken up by the dredge while unloading than by 
any other vessel of the same size unloading or loading 
at a wharf. 

The dredge will not be designed in detail by the United 
States Engineer Department, but competitive designs will 
be invited, the general requirements, dimensions, capacity 
and specifications for material and workmanship being 
stated in terms sufficiently exact to insure « first-class 
vessel, and to secure bids which may be intelligently ecom- 
pared, but so broad as to permit considerable latitude to 
the designer. 
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ADAPTABILITY OF THE FrRUHLING TyPE oF DrepGe— 
It is expected that the accepted design will embody the 
well known advantages of the Friihling type of suction 
dredge,* as this appears to be the only type able to meet 
the specified requirements. In this type of dredge the 
suction head is dragged along the bottom from the stern 
at-the desired depth very much as a giant hoe might 
be used to scrape the material from the river bed. The 
motion of the head, as the vessel moves forward, drives 
the scraped-up material into the hoe head, which is made 
hollow, where it is mixed with a suitable amount of 
water and is sucked up the hollow handle to the dredg- 
ing pump within the vessel. 

By keeping the head well filled with mud, the river 
water is excluded and the material flows to the pump 
nearly as thick as it lies in the river bed. Inlet jets at 
the cutter-head are the only source of dilution, and these 
are so controlled as to prevent an excess of water over 
that actually needed to make the mass flow. 

This system of dredging is not applicable to material 
which is too hard or compact, but it is very efficient in 
removing silt for maintaining a channel already com- 
pleted by dredges which ‘are able to cut the hard bot- 
tom. 

The cutter-head can be made trom 8 to 16 ft. wide 
(in fact it is adjustable in width by adding or remov- 
ing sections) and is thus able to develop the full ca- 
pacity of the pump when making a broad, shallow cut. 
The shallower the cut, the faster the vessel moves ahead 
while dredging, thus fulfilling the requirements of the 
case as previously explained. A further advantage lies in 
the ability to re-dredge wherever needed to remove shoal- 
ing without waiting for the shoaling to proceed to a depth 
of several feet, as is necessary in order to use the ordin- 
ary type of suction dredge economically. 

The hoppers or bins will have no doors or outlets 
through the bottom of the hull. Thus the only water 
to enter them will be that pumped in with the mud, and 
by skillful handling the bins can be filled with material 
containing a very large percentage of solid matter. 

When the Friithling dredge ““New Orleans” was tested 
before her departure for the mouth of the Mississippi 
River, she went to the entrance of Wilmington harbor 
and pumped up a couple of thousand yards of mud. In 
this material she made a remarkable showing, filling her 
hoppers with such a thick paste that a pailful dipped 
from the discharge and given ample time to settle showed 
no water on its surface, but remained just plain mud. 

The expectation that in the same material a similar 
dredge can repeat this performance wider like conditions 
seems reasonable. 

The device for pumping the mud out of the hoppers 
consists of a system of valves and ducts by means of 
which the mud is led into the suction of the dredging 
pump and thence is forced ashore through a discharge 
pipe. To increase the distance to which the mud can 
be forced, as well as to assist it in flowing to the pump, 
sluices are provided which admit river water into the 
hoppers to the desired extent. Thus the dilution of the 
mud is under control, ard the material may be delivered 
thick for making a solid fill or thin for spreading over 
an area. 

A scow equipped for the purpose will construct tem- 





*Described in our issues of Mar. 5, 1908, p. 237, and Apr. 
23, 1908, p. 466. 
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porary trestles for carrying the pipe-line ashore from the 
nearest navigable channel, so that provision can be made 
at several different places in order that the dredge may 
always have a pipe-line available to discharge her ma- 
terial. By this means it is expected te accomplish con- 
siderable reclamation of low land bordering on the river. 
The ability of the dredge to deliver the mud thick will 
avoid, in some cases, the need for special levees or banks 
to retain the fill and for sluices to drain off surplus 
water. 

The method of employing this dredge will not be 
strictly as outlined in our illustration above, for> the 
actual conditions differ from the ideal ones assumed. In 
practice, the shoaling will not be uniform throughout tne 
harbor but will be most rapid at certain places where the 
current velocities are checked by the form of the channel 
or by some obstruction. 

The greatest benefit to navigation can be secured by 
dredging each day wherever the depth in the channel is 
least. With a dredge of the type adopted, this can be 
easily managed. With the ordinary pipe-line plant, which 
has been the most efficient type heretofore available, it is 
quite impossible. 

$3 

Baking Paint on Steel Passenger Cars is being tried ex- 

perimentally by the Pennsylvania R.R., according to a paper 


by C. D. Young, engineer of tests, P. R.R., before a meeting 
of the American Society of Mechanical Engineers at New 
York City, Apr. 8. The gums and artificial driers, used in 


shortening the time of ordinary painting, continue their ac- 
tion so that the paints and varnishes increase in hardness and 
brittleness and more easily crack and chip—action which is 
aggravated by excessive expansion and contraction of the 
steel surfaces. Equipment painted by old methods, in service 


as little as four months had shown serious varnish cracks 
and chips on the interior surfaces. 
Experiments were undertaken to secure a more elastic 


covering and this has finally resulted in the baking of the 
applied paint and varnish after its application. First a prim- 
ing coat is given both exterior and interior of the car which 
is then run into the oven and baked for three hours at tem- 
peratures rising from 160 to 250°. Then the car is withdrawn 
and after being sufficiently cooled to work on, the surfaces 
are glazed and puttied. It then receives a first coat of sur- 
facer and is again baked for three hours. Two or three addi- 
tional coats of surfacer are applied as each case may require. 
After the last coat has been applied and baked, the outside 
surface of the car body is rubbed down wih emery and oil 
to produce a flat and smooth surface. Then the 
coats are applied, tuscan red on the outside and green 
bronze on the inside. Two coats are required for standara 
shades and each coat is baked. The car then is lettered and 
striped. Afterward the outside and inside surfaces get three 
coats of high-grade finishing varnish for 
baking. Each coat is baked for three hours at temperatures 
rising from 120° to 150° F. Finally the interior surfaces are 
rubbed with pumice and oil to give a desired flat finish. 

All the work 


various color 
and 


especially adapted 





noted, may be accomplished in six to eight 
days—a saving of about ten days over the old air-drying 
processes. Exact formulas for the mixtures can be obtained 


so that final uniformity 
system are: 


is effeeted. The advantages of this 
(1) Longer life of coating, (2) improved general 
appearance, (3) decreased cost of material, without increasing 
labor cost, (4) saving of shop time for (5) complete 
sanitation of old cars. The disadvantages are in the initial 
cost of equipment and the operating cost of the oven. 

The oven in use is 90 ft. 3 in. long, 13 ft. wide and 15 ft. 
high, and is housed in a light corrugated-iron building. The 
The framework is made up of 3-in. I-beams on 5-ft. centers. 
The roof frame is of the same sections and curved to conform 
closely to the car contours. Each end 
which may be readily opened and closed. 
lined on the inside with 
with galvanized iron of 
is filled with magnesia 
insulatee, 


cars, 


has two large doors 

The whole oven is 
%-in. steel plate and on the outside 
0.22-in. gage. The 3-in. interspace 
lagging and the doors are similarly 
Coils of steam pipe along the walls and manifold 


castings along the floor and close to the walls furnish 2000 
sq.ft. of heating surface; steam at 100-lb. gage is used. Rec- 


tangular openings near the floor line admit the air necessary 
for circulation and four 8-in. ventilators are spaced at equal 
distances from the roof. 
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Depreciation and Public Service Regulation 


RoBeERT 


SY NVOPSIS—A main theme discussed is whether in a 
rate-regulation proceeding there should be a deduction 
from cost-new on account of accrued depreciation due to 
age and wear and tear though such depreciation does not 
interfere with the present efficiency of the plant. Depre- 
ciation is concerned with the maintenance of the integ- 
The 
interest on investment 


Tested by this rule the 
(1) Straight-line 


rily of the investment at a uniform annual cost. 


annual investment cost includes 


and repairs and replacements, 


following methods are compared: 


method of estimating accrued depreciation and the an- 
nual depreciation allowance; (2) 


Straight-line method 
of fixing the annual depreciation allowance—accrued de- 
preciation not deducted : (3) Sinking-fund method—no 
deduction from 


cosl-new; (4) Uniform investment- 


deducted 


/ He Sad 


charge method—accrued depreciation 


Tite last method is approved, 


from 
cost-new., rule 
as to deduction for accrued depreciation and as to annual 
depreciation allowance is applicable in the case of a here- 
dofore unregulated utility, as in the case of utility that 
has been subject to such regulation. 


7-7 
ve 


With the development during the past five years of 
control over the rates and service of public service com- 
panies, there is no problem that has been more puzzling 
than that of the proper treatment of depreciation. In 
order to determine just rates of charge it is usually 
necessary to determine accurately the cost of production, 
including in such cost both proper annual operating 
costs and a fair allowance for interest or profit on in- 
vestment. The proper treatment of depreciation has 
been a chief source of contention both in the determina- 
tion of the proper annual operating charges and in the 
fixing of investment cost upon which a return is te be 
allowed. The approval of a high annual allowance for 
depreciation may so increase operating expenses as to 
render impracticable a proposed reduction in rates. The 
finding of a large accrued depreciation may so reduce the 
investment cost rate of 
This being 
the case, it is natural that in a hotly contested case the 
energies of one side should be directed toward the seem- 
ingly contradictory ends of establishing a low annua! al- 
lowance for depreciation and a large deduction for ac- 
crued depreciation, while the energies of the other side 
should be similarly directed toward a high annua’ al- 
lowance for depreciation and a small deduction for ac- 
crued depreciation. The entire problem is difficult and 
but receiving the most careful and 
disinterested study of many students. It is clearly a 
problem in economics, with some ethical elements, and 
should be susceptible of fairly definite solution. Gradu- 
ally the various factors of the problem are coming to 
light. There can of be nov real solution until 
all these factors are known and can be comprehended 
in their proper relation one to another. 


as to allow a somewhat lower 
charge than would otherwise be practicable. 


elusive has been 


course 


*This study is in the main an elaboration of certain sug- 
restions as to depreciation contained in the author’s book on 
“Waluation of Public Service Corporations,” reviewed in “Eng. 
News,” Sept. 12, 1912. 

+With New York Public Service 


Commission, First Dis- 
trict, 154 Nassau St., New York City. 
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Some of the moot points at present are: 
(1) Should 
method be used in 


lowance and 
(2) What 


the straight-line method the sinking-fund 


computing (a) the annual depreciation al- 
(b) the accrued depreciation? 
consideration should be given to probable or 
possible future obsolescence and inadequacy in computing 
the annual depreciation allowance and (b) the accrued 
depreciation? 

(3) Should anything be deducted from 
count of accrued depreciation due to age 


or 


(a) 


cost-new on 
and use though such 
depreciation does not interfere with the present efficiency of 
the plant? 


ac- 


This paper will be devoted chiefly to a consideration of 
this last point, though in its discussion the first point 
also will be briefly considered. 


Opsecrion to DepuctTion or Accrtrp Depreciation 


The United States Supreme Court in Knoxville vs. 
Water Co., 212 U. 8. 1, decided Jan. 4, 1909, has laid 
down in unequivocal terms the principle that there 
shall from cost-new on account of ac- 
crued deterioration due to wear and age. W. Il. Wins- 
low called attention to what he considered the fallacy of 
this decision in a communication to the Electrical World, 
Feb. 25, 1909, p. 509. Mr. Winslow: argues that while 
purchase value is affected by age and wear, rental value 
:n the absence of decreased efficiency 1s not. He states 
that the decision is on a par with a rule that the wages 
of a servant should be diminished as his age increases 


be a deduction 


unless he has been able to lay aside adequate provision 
for old age, even though age has not diminished the 
quality or the amount of the work he performs. He sums 
up his argument very cogently as follows: 

I believe 


that failure to recognize 


in 


the cifference between 
sale and rental values, public-utility cases, has been due 
to the false assumption that the purchaser at depreciated 
prices would need to consider only such prices in fixing rates 
of return, and that, therefore, there was no justice in allow- 
ing the owners to charge rates based on larger sums. This 
assumption fails to take into account the fact that the sum 
which must be accumulated for rebuilding is not the depreci- 
ated cost paid, but the original cost; and that, therefore, to 
escape loss, such a purchaser must either do one of two 
things: (1) At once place in a depreciation fund the differ- 
ence beween the price paid and the cost of reproduction, 
new; (2) collect each vear, in addition to the current de- 
preciation, a further sum which will make up the past 
preciation during the remaining life of the plant. In either 
in to obtain the same net earnings, the rates 
charged be equal to those charged on a new plant. 


or, 


de- 


case, order 


must 

Mr. Winslow’s argument evidently assumes the sink- 
ing-fund method of estimating the accrued depreciation 
and the annual allowance for depreciation. It is clear 
that if moneys in the depreciation reserve are assumed 
to accumulate at compound interest the annual payment 
into the fund cannot be considered an amortization of 
the investment. It does not return to the investor the 
money that he has put into the business. It earns not 
for the shareholder but for the depreciation fund. Under 
this theory, therefore, unless a company is allowed a 
return on cost-new, a certain portion of its property 
would seem to be confiscated for the benefit of the pub- 
lic. But under the sinking-fund theory, even if there 
is no fund in existence and the annual allowance that 
should have gone to the depreciation fund has actually 
heen paid out in dividends, such amounts may possibly 
be considered not as a return of capital to the shareholder 
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but as paymerits that the shareholder holds in trust and 
must return with compound interest whenever they are 
needed for renewals or replacements. 


STRAIGHT-LINE METHOD—AccCRUED DEPRECIATION DeE- 
DUCTED 


Some authorities agree for the most part to the va- 
lidity of the above reasoning, assuming the sinking-fund 
method, but deny that the sinking-fund method is a 
proper one to use for the purpose. Assuming the straight- 
line method of computing the accrued depreciation an! 
the annual depreciation allowance, certain of the abov 
difficulties are eliminated. Under this method it is not 
true that the investor will be compelled to accept are- 
turn on a smaller amount than he has actually invested 
without being reimbursed for such reduction in the 
amount of his principal. The straight-line method does 
not assume a payment in part but a payment in full. 
It is not a payment that is assumed to accumulate at 
compound interest but it is a payment that is assumed «to 
cover the full amount of such depreciation. It may be 
invested in the business, thus reducing the amount that 
will need to be secured through the issue of stocks and 
bonds, or it may be returned to the shareholders and thus 
result in an actual or constructive reduction of the capi- 
tal invested. 

Let us assume a plant starting with an actual tota! 
capital investment of $1,000,000. This amount has 
covered the cost of land, structures and equipment, in- 
cluding promotion expenses and overhead charges and 
the necessary allowance for working capital. Assume 
that the annual depreciation on the depreciable property 
is estimated at 144% on the total capital ($1,000,006). 
This estimate we will assume has been based on the 
probable efficient life and scrap value of the depreciable 
parts and verified by the actual experience of a long es- 
tablished plant of similar character. If 144% on $1,- 
000,000, or $15,000, is carried from revenue to deprecia- 
tion reserve each year this reserve will be adequate to 
provide for renewals as they occur and in addition there 
will always be enough left to the credit of the deprecia- 
tion reserve to make up the difference between the capi- 
tal-cost and the capital-cost-less-depreciation. 

Let us assume now that at the expiration of 20 years 
the amount in the depreciation reserve is $150,000 or 
15% of the capital-cost. If the allowance of 144% for de- 
preciation was in fact a correct measure: of the depre- 
ciation throughout this 20-year period, this $150,000 will 
exactly represent the difference between the original cap- 
ital-cost and the original capital-cost-less-depreciation. 
If a business is experiencing a normal growth the 
most natural and profitable use that can be made of a 
depreciation reserve is to retain it in the business to meet 
the additional capital requirements for plant and work- 
ing capital. We may assume, therefore, that this $150,- 
000 will be invested in the business as additional capi- 
tal outlay so that now the cost-new of the entire property 
is not $1,000,000 but $1,150,000. Of this amount $1,- 
(00,000 has been contributed by the shareholders and 
bondholders and the other $150,000 represents the depre- 
clation reserve which is really the contribution of the 
consumers. If now in a rate-regulation proceeding the 
rate of return is based on $1,000,000 the investor will 
receive a return based on the full amount of all the cap- 
ital he has ever contributed to the enterprise. This $1,- 
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000,000 is not cost-new but cost-less-depreciation. The 
depreciation amounts to $150,000 and the cost-new is 
$1,150,000. It seems clear that in this case cost-less-de- 
preciation rather than cost-new is the fair value upon 
which the rate of return should be based. 

James E. Allison, commissioner and chief engineer of 
the St. Louis Public Service Commission, in a valuable 
contribution to the study of this subject,* states that 
under certain conditions the accrued depreciation should 
not be deducted to obtain fair value. He apparently 
approves the straight-line method of fixing the annual 
allowance for depreciation. He states that “after depre- 
ciation charges have been established by legal regulation 
and are paid by the consumer, then for the future any 
accumulation which is or should be in the depreciation 
fund as a result of these charges is a repayment of in- 
vestment by the consumer and should be deducted from 
gross value to determine the just amount upon which 
to base reasonable returns.” But he states that it is 
not necessary that a company should have a deprecia- 
tion fund equal to the amount of accrued depreciation 
indicated by the straight-line method. In large proper- 
ties there is an approximately constant normal wear. The 
property is never brought back to new condition and 
there will consequently always be a constant theoretical 
depreciation that will not need to be offset by a depre- 
ciation reserve. He concludes (at p. 99): 

In a case of a heretofore unregulated property it cannot 
be shown that the company should have set aside deprecia- 
tion charges to accumulate a fund equal to the Theoretical 
Depreciation, for such a fund would be needless. din arate 

The conclusion seems clear then that in all ordinary cases 
of heretofore unregulated properties we cannot justly de- 
preciate to obtain Fair Value unless we admit the justice of 
ex post facte laws or equivalent regulation, or unless we 
interp,et Fair Value to mean Market Value and not Just 
Amoui t. 

Depreciation is a problem in cost accounting. It is 
concerned with the allocation to each year’s operating 
accounts of the waste in the instruments of production 
attributable to the year’s operations. The cost of mater- 
lals purchased and entirely consumed in the course of 
the year’s operations is invariably included in ordinary 
operating expenses. The capital required to purchase 
and carry such materials during the turnover period is a 
part of the working capital. But some materials or in- 
struments of production are not used up during the first 
year but have a life of 3, 10, 20, 50 or 100 years. They 
are consumed in operation just as surely as the former 
and constitute just as real a part of the cost of produc- 
tion. Their cost (exclusive of scrap value) must, how- 
ever, be distrubuted over the full life period. The cap- 
ital required to purchase and carry these long-lived con- 
sumable materials may also be considered a part of the 
working capital. It is this element of interest on capi- 
tal that so greatly complicates the depreciation problem. 

Cost-less-depreciation properly determined constitutes 
the real total working capital of the enterprise. It is 
the amount that under proper financial management the 
owners contribute to the enterprise. The depreciation 
reserve is properly speaking the contribution of the con- 
sumer and it directly reduces the amount of working eap- 
ital that the owners must contribute to carry on the en: 





*James E. Allison, “Should Public Service Properties we 
Depreciated to Obtain Fair Value in Rate or Regulation 


Cases?” Printed as Appendix A to the Report of St. Louis 
Public Service Commission on the United Railways Co. of St 
Louis, Sept. 11, 1912, pages 73-121. 
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terprise. Working capital in the arrow sense may be 
defined as the cost of stores and supplies on hand plus 
sufficient additional funds to bridge the gap between 
outlay and reimbursement. Working capital is not the 
full cost of labor, materials and supphes throughout the 
year but a balance of current outlay over reimbursement. 
Similarly, the total working capital of the physical plant 
may be conceived as the balance of outlay for plant over 
reimbursement through the depreciation reserve. It is 
cost-less-depreciation. 


UnivornmM ANNUAL INVESi@MENT Cost MretTHop 
Depreciation is concerned with the maintenance of the 
integrity of the investment in depreciable property at a 
uniform annual cost. 
without some 


Such costs cannot be determined 
reference to interest on reserves and in- 
The entire problem, therefore, may be sim- 
plified by considering depreciation as the 


vestment. 
adjustment 
necessary to secure a uniform investment cost. The sup- 
ply of a public service must be considered a continuous 
process. Management or ownership may change but 
the plant and the service and the depreciation process 
are assumed to go on forever. The annual investment 
cost includes not only interest but also the repairs, re- 
newals and replacements necessary to keep the property 
permanently in good working condition. The rights 
of the consumers using the supply at different periods 
demand that the annual charges attributed directly to 
the investment shall be as uniform as possible. 
Disregarding for simplicity the element due to a pos- 
sible fluctuation of the cost of repairs the above standard 
requires that the charge for interest p.us depreciation 
per $1 of investment or cost-new shall be uniform. Cost- 
new is the factor that determines the capacity for pro- 
duction. If the percentage charge for interest plus de- 
preciation per $1 of cost-new is made uniform, this part 
of the cost of production is most appropriately treated. 
Generally speeking, it seems fair that for each unit of 
total capacity there should be a uniform charge for inter- 
est and depreciation throughout the entire life of the util- 
itv. It may of course be urged that the aim should be 
not a uniform cost per unit of capacity or investment 
but a uniform cost per unit of product. This might have 
advantages but is impossible of practical application. De- 
preciation is an operating expense and like every other 
operating expense must be allocated to the year in which 
it actually accrues. It is true that a certain equaliza- 
tion of the per unit cost of output may be brought about 
through some method of capitalizing or reimbursing the 
cost of establishing the business.. This, however, should 
be through an entirely distinct accounting process. Cor- 
rect accounting requires that all operating expense, in- 
cluding depreciation, should be correctly stated in each 
year’s accounts. There is one way, however, in which 
output may have a very direct bearing on depreciation. 
The life of a car wheel is properly measured in car miles 
rather than in years. The annual depreciation therefore 
depends on the number of car miles run. With the de- 
velopment of the traffic of a railway the annual depre- 
ciation on car wheels increases. This is also true of other 
items, such as rails. It is not true in any great measure, 
however, of a large proportion of the depreciable property 


of a public utility. Wear is substantially constant, or 


use and chance are controlling in fixing the probable 
life 
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COMPARISON OF CHIEF METHODS 


As a problem in cost accounting the accrued depre- 
ciation and the annual allowance for depreciation are in- 
terdependent. Our theory in regard to an annual al- 
lowance for depreciation will necessarily control that in 
relation to the amount of accrued depreciation and vice 
versa. The amount of the accrued depreciation depends 
on the method adopted for computing the annual pay- 
ment to the depreciation reserve. If the straight-line 
method is used the accrued depreciation will be greater, 
as will also the annual payment out of revenue to the 
depreciation reserve. If the sinking-fund method _ is 
used the accrued depreciation will be smaller, as will also 
the annual allowance for depreciation. 

In the following discussion the chief methods of allow- 
ing for annual depreciation and of fixing the amount, if 
any, of accrued depreciation to be deducted in fixing fair 
value for rate purposes, are examined with special refer- 
ence to their conformity to the principle above discussed 
of a uniform annual investment charge, 1..e., a uniform 
percentage on cost-new to cover both interest and de- 
preciation. In order to test such conformity it is neces- 
sary to show the combined percentage for interest and 
depreciation throughout the life of a utility. But the 
lives of various utilities even of the same general class 
show very different records as to the amount of accrued 
depreciation. We know, however, that there is a tendency 
for all utilities to settle down after a time to a more or 
less uniform condition as regards the percentage amount 
of accrued depreciation and the annual requirements for 
renewals and replacements. After the various parts of 
a large publie-utility plant have gone through complete 
cycles of renewals the piaut settles down to a condition 
in which, except for extraordinary functional deprecia- 
tion, expenditures for maintenance, repairs and renewals 
become practically constant. There is little fluctuation 
from year to year and the averages by five- or ten-year 
periods are practically identical. This settling down or 
equalizing process is very greatly hastened by the fact 
that all large systems are constructed by piecemeal. 

Tables I to 1V, used in comparing the different meth- 
ods of depreciation, are based on the theory that the plant 
is built up piecemeal. By assuming that the additions to 
the plant are uniform in amount and come at uniform 
intervals and by assuming a uniform life for all such 
additions, the process by which a plant settles down to 
uniform condition can be approximately shown, as well 
as the condition as to accrued depreciation and the re- 
quirements for renewals after the plant has thus settled 
down.* 

1. Straight-line method of estimating accrued de- 
preciation and the ennual depreciation allowance.—Ac- 
crued depreciation deducted from cost-new in fixing fair 
value for rate purposes. Under this method the com. 
bined percentage charge for interest and depreciation de- 
clines with the accruing depreciation until the plant set- 
tles down to a uniform amount of normal wear. Under 
the conditions assumed in Table I there is at the start 
a combined percentage charge of 814% on cost-new (6% 
for interest and 214% for depreciation). The percent- 
age for depreciation remains uniform but with the ac- 
cruing depreciation the 6% interest charge based on 


*This method of illustration has been worked out by 
James E. Allison, in the report (pp. 73-121) mentioned in an 
earlier foot note. 
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cost-less-depreciation becomes a smaller and smaller per- 
centage on cost-new until when the plant is settled down 
to permanent condition it is but 444% on cost-new and 
the combined percentage for interest and depreciation 
is 7% on cost-new as against 814% at the start. This 
appears to throw an undue burden upon the early years. 
TABLE I. STRAIGHT-LINE METHOD—ACCRUED DEPRECIATION 
DEDUCTED FROM COST-NEW 


Assumed conditions: 

1. Non-depreciable property (including scrap value of depreciable property) 
equals 50% of cost-new. 

2. Plant built piecemeal in 20 even annual increments of $10.000 each. 

3. Life of each annual cost increment (obsolescence, inadequacy and casu- 
alty not considered) 20 years. 

4. Fair rate of return 6% on cost-less-depreciation. 

5. Annual straight-line ordinary physical depreciation 5°% on depreciable 
property or 24% on total cost-new. 

6. Depreciation reserve invested in business, thus reducing the necessary con- 
tribution from the sale of stock and bonds. 





Annual Annual Return plus an- Accrued 

return: depre- nual depreciation depreciation 

6% on ciation: Per- Per- 

Cost-less- cost-less- 24% on Amount cent. cent. 
depre-  depre- cost- (col. on cost- of cost- 

Year Cost-new ciation ciation new 4+5) new Amount new 

(1) (2) (3) (4) (5) (6) (7) (8) @) 
1 $10,000 $10,000 $£00 $250 $850 8.500 $250 2.50 
2 20,000 19,750 1185 500 1,685 8.425 750 3.75 
3 30,000 29,250 5 750 2,505 8.350 1,500 5.00 
4 40,000 38,500 ‘ 1000 3,310 8.275 2,500 6.25 
5 50,000 47,500 SE 1250 4,100 8.200 3,750 7.50 
6 60,000 56,250 37: 1500 4,875 8.125 5,250 8.75 
7 70,000 64,750 SSE 1750 5,635 8.050 7,000 10.00 
8 80,000 73,000 4380 2000 6,380 7.975 9,000 11.25 
9 90,000 81,000 1860 2250 7,110 7.900 11,250 12.50 
10 100,000 88,750 5325 2500 7,825 7.825 13,750 13.75 
11 110,000 96,250 5775 2750 8,525 7.750 16,500 15.00 
12 120,000 =103,500 6210 3000 9,210 7.675 19,500 16 25 
13 130,000 =110,500 6630 3250 9,880 7.600 22,750 17.50 
14 140,000 117,250 7035 3500 10,535 7.525 26,250 18.75 
15 150,000 = =123,750 7425 3750 11,175 7.450 30,000 20.00 
16 160,000 130,000 78CO 4000 11,800 7.375 34,000 21.25 
17 170,060 = 136,000 7160 4250 12410 7.300 38,250 22.50 
18 180,000 8505 4500 13,005 7.225 42,750 23.75 
19 190,000 8835 4750 13,585 7.150 47,500 25.00 
20 200,000 9150 5000 14,150 7.075 47,500 23.75 
21 200,000 9150 5000 14,150 7.075 47,500 23.75 
22 200,000 9150 5000 14,150 7.075 47,500 23.75 
23 200,000 9150 5000 14,150 7.075 47,500 23.75 





2. Straight-line method of fixing the annual deprecia- 


tion allowance—Accrued depreciation not deducted in 
fixing fair value for rate purposes. It is apparent that 
in a new plant the requirements for renewals and re- 
placements are much less in the early years than they 
are later when the plant has settled down to a substan- 
tially uniform condition as to average age and wear of 
its various parts. If an allowance for depreciation on 
the straight-line basis is made from the start, a large de- 
preciation reserve will be accumulated that will never 
be actually needed for renewals or replacements. ‘This 
reserve will represent the difference between cost-new and 
cost-less-depreciation, but as the plant as a whole can 
never be brought back to new condition this reserve will 
never be drawn upon. If this is true it is argued that it 
is foolish to provide such a reserve. The depreciation 
allowance of the early vears should be reduced to the 
amount necessary to meet actual renewals and replace- 
ments during the period while the plant is settling down. 
When the plant has finally settled down to a uniform 
condition as to average age and wear then only will the 
full depreciation allowance on the straight-line basis be 
requisite. 'This method will relieve the operating ex- 
penses of the earlier years. It is assumed that the con- 
sumer will secure the benefit of this reduced expense 
either in lower rates of charge during such early years 
or in a lower development expense to be reimbursed out 
of future earnings. It follows naturally from _ this 
method that there should be no deduction for accrued 
depreciation in fixing fair value for rate purposes. Since 
under this theory the accrued depreciation is not amor- 
tized and not placed in a reserve and devoted to the eapi- 
tal purposes of the enterprise, the full cost-new represents 
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the real sacrifice of the owners and constitutes the most 
natural base on which to compute a fair return. 

This plan, however, shows up badly under the test of 
a uniform combined percentage charge for interest and 
depreciation. Under the conditions assumed in Table 
I! the combined percentage charge increases from 6% 
on cost-new to 814% on cost-new. If a higher rate of 
straight-line depreciation were assumed, the difference 
would be even greater and might even amount to a doub- 
ling of annual combined charge for interest and deprecia- 
tion. Assuming a uniform output per $1 of investment 
this would mean that rates of charge would have to be 
largely increased. Interest is the investment carrying 
charge. Depreciation is the charge required to keep the 
investment intact. Together they constitute the total in- 


vestment carrying charge. 
TABLE Il. STRAIGHT-LINE METHOD—NO DEDUCTION FROM 
COST-NEW 

Assumed conditions: 

1-3. Same as in Table I. 

4. Fair rate of return 6% on cost-new. 

5. Same as in Table I, except that no allowance is made for annual depreci- 
ation until actually required for renewals in the twentieth year. 


Return plus ane 
Annual depre- nual deprecia-j 
ciation: 234 tion: % on 


“#3 


Annual return: 


Year Cost-new 6% on cost-new cost-new cost-new 
1 $10,000 $600 6 
2 20,000 1,200 6 
3 30,000 1,800 6 
4 40,000 2,400 6 
5 50,000 3,000 6 
6 69,000 3,600 6 
7 70,000 4,200 6 
8 80,000 4,800 6 
9 90,000 5,400 6 

10 100,000 6,000 6 
11 119,000 6,600 6 
12 120,000 7,200 6 
13 130,000 7,800 6 
14 140,000 $8,400 a 6 
15 150,000 9,000 eid 6 
16 160,000 9,600 waa 6 
17 170,000 10,200 ithe 6 
18 180,000 10,800 area 6 
19 190,000 11,400 S 6 
20 200,000 12,000 5000 8} 
a 200,000 12,000 5000 84 
22 200,000 12,000 5000 8} 
23 200,000 12,000 5000 8} 
3. Sinking-fund method—No deduction from cost- 


new. For present purposes we may at once rule out the 
application of a sinking-fund method of estimating de- 
preciation that would include a deduction of the accrued 
depreciation from cost-new in fixing fair value for rate 
purposes. We are trying now to find a plan that if ap- 
plied to a public utility from the start would be suited to 
its purpose and equitable both to the public and to the 
company. It needs no extended argument to demonstrate 
that if the moneys paid into the depreciation reserve 
are assumed to accumulate at compound interest for the 
sole benefit of the depreciation reserve, they do not con- 
stitute a return to the owner of anv part of his original 
investment. Unless, therefore, he is allowed to earn a 
return on cost-new, a part of his actual investment is 
confiscated. 

Under the conditions assumed in Table IIT the sinking- 
fund method with no deduction for accrued depreciation 
shows a uniform combined annual charge for interest and 
depreciation of 7.68%. This method appears to conform 
exactly to our uniform-annual-investment-charge stand- 
ard. There are, however, serious objections to the sink- 
ing-fund method of allowing for depreciation. It is as- 
sumed that a fund is set aside and made to accumulate 
at a prescribed rate of interest. Presumably it is to be 
invested in outside securities and kept as an entirely dis- 
tinct fund. The assumption of a separate fund creatly 
complicates the accounts. It is usually merely an as- 
sumption both as to its existence and as to the rate at 
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which it accumulates. Business practice recognizes that 
ordinarily the most natural, the most secure and the 
most profitable use that can be made of a depreciation 
reserve is to retain it in the business to meet the addi- 
tional capital requirements for plant and working capi- 
tal. Fundamentally the depreciation reserve is a part 
of the entire capital needed to carry on the enterprise. 
There is no reason why a part of the total capital should $ 
be set apart and assumed to accumulate at a rate different 
from that earned on the entire investment. The entire 
enterprise is a unit and the profits, whatever they may 
be, are the earnings of the entire investment. One part 
of the investment should not be assumed to earn at an 
arbitrary rate and the rest at a different rate. 

The 


and distinct funds is liable to abuse in public-utility en- 


investment of depreciation reserves as separate 
terprises. Such funds may be invested in doubtful securi- 
ties or used to further the private financial schemes of 
the directors. They may used by the hold- 
ing company to invest in other — public-utility 
enterprises and may be made to earn for the 
holding company not 3% or 4% but 6% or 8%. If the 
6% or 8% could have been earned by reinvesting in 
the business of the utility for which the reserve was 
created, the consumers of that utility have lost heavily 
by this method of financing. 


be 


The depreciation reserve is built up during the early 
years of the enterprise. It is during such earlier years 
that the payments into the depreciation reserve are nor- 
mally greater than the annual expenditures for renewal. 
When a utility has settled down to a constant average of 
wear and age, the annual allowance for depreciation is, 
under the straight-line method, about equal to the an- 
nual expenditures for renewal, and, under the sinking- 
fund method, much less than such annual expenditures. 
As almost every utility is built somewhat on the piece- 
meal plan and as it particularly is true that there are 
normally a considerable number of additions to capital 
during the first twenty years of an enterprise, there 
would seem to be abundant opportunity for the invest- 
ment of the entire depreciation reserve in such additions. 
It is also to be noted that a large part of this reserve 
may be invested permanently in the business. When a 
utility has settled down to a constant average of wear 
and age, the depreciation reserve remains at a constant 
percentage of cost-new. It is particularly appropriate, 
therefore, that this permanent reserve should be _ per- 
manently invested in the business. And if this is done 
why should it be assumed to be earning for a deprecia- 
tion fund at the rate of 4% while the business as a 
whole is earning 6% ? 

4. Uniform investment-charge method—Accrued de- 
preciation deducted from cost-new. The uniform in- 
vestment-charge method takes account of the fact that 
ordinarily the safest and best use that can be made of a 
depreciation reserve is to invest it in the business; that 
the reserve, therefore, becomes an integral part of the 
entire business and cannot be assumed to earn at a differ- 
ent rate from that of the business as a whole; that the 
expenditures for renewals in the earlier years are much 
less than later when the average age of the various units 
constituting the plant is at a maximum; that the depre- 
ciation reserve is for the most part accumulated from 
the excess of the depreciation allowance over the actual 
renewals during the earlier years; that investment of 
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the reserve in the business decreases the amount of capi- 
tal to be furnished by the owners and correspondingly de- 
creases the percentage return as based on cost-new. 
With a declining percentage return as based on cost- 
new the only way to secure a uniform combined annual 
charge for interest and depreciation is to so adjust the 


TABLE III. SINKING-FUND METHOD—NO DEDUCTION FROM 


COST-NEW 
Assumed conditions: 
1-3. Same as in Table I. 
4. Fair rate of return 6% on cost-new. 


5. Annual allowance for ordinary physical depreciation on 4% sinking-fund 
basis, 3.358175% on depreciable property or 1.679087% on total cost-new. 


Accrued 
depreciation 
% of 

cost- 

Amount new 

(6) (1) 
$167.91 .679 
510.45 .652 
1,034.60 449 
1,747.61 . 369 
2,657 .05 .314 
3,770.78 . 285 
5,096.97 .281 
6,644.12 . 305 
8,421.06 .357 
10,436.99 4387 
12,701.47 .547 
15,224 .43 .687 
18,016.22 859 
21,087.59 .062 
24,449.72 . 300 
28,114.25 .571 
32,093 . 27 .878 
36,399 . 36 228 
41,045.60 .603 
41,045.60 . 52% 
41,045.60 .523 
41,045.60 . 523 
41,045.60 .523 


Annual de- 
preciation 
return: allowance: 
6% on 1.679087% 
Cost-new cost-new on cost-new reserve 
(2) (3) (4) (5) 
$10,000 $600 $167.91 $0.00 
20,000 1,200 335.82 6.72 
30,000 1,800 503 .73 20.42 
40,000 2,400 671.63 41.38 
50,000 3,000 839.54 69.90 
60,000 3,600 1007 .45 106.28 
70,000 4,200 1175.36 150.83 
70,000 4,800 1343.27 203.88 
90,000 5,400 1511.18 265.76 
100,000 6,000 1679.09 336.84 
110,000 6,600 1847.00 417.48 
120,000 7,200 2014.90 508 . 06 
130,000 7,800 2182.81 608 .98 
140,000 8,400 2350.72 720.65 
150,000 9,000 2518.63 843. 
160,000 9,600 2686. 54 977. 
170,000 10,200 2854 .45 1124. 
180,000 10,800 3022.36 1283.7: 
190,000 11,400 3190.27 1455. 
200,000 12,000 3358 .18 1641.8: 
200,000 12,000 3358 .18 1641.8: 
200,000 12,000 3358.18 1641.8: 
200,000 12,000 3358.18 1641.8: 


Annual 4% inter- 
est on de- 
preciation 
Year 


qi) 


Ome 
totot 


depreciation allowance that the increase in percentage 
charge for depreciation based on cost-new will exactly 
offset the decline in the percentage return. 

Table IV shows a theoretical application of the uni- 
form-investment-charge method. Under the assumed 
conditions a uniform annual charge of 7.36% on cost-new 
is adequate for interest and depreciation. The return 


TABLEIV. UNIFORM-INVESTMENT-CHARGE METHOD—ACCRUED 


DEPRECIATION DEDUCTED FROM COST-NEW 
Assumed conditions: 


1-4. Same asin Table I. 

5. Annual sinking-fund contribution compounded at 6% to equal 50% 
of cost-new in 20 years, 1.35923% on cost-new. 

6. Depreciation reserve invested in business, thus reducing the necessary 
contribution from the sale of stock and bonds. 


Return plus Annual 
annual de-_ return: 
preciation: 6% on 
Cost-less- 7.35923%  cost-less- 
depreci- on cost- depre- (col. 4 
ation new ciation less 5) 
(3) (4) (5) (6) 
$10,000. $735.92 $600.00 $135.92 
19,864. 1,471.85 1191.84 280.01 
29,584. 2,207.77 1775.04 432.73 
39,151. 2,943.69 2349.08 594.61 
48,556. 3,679.61 2913.40 766.21 
57,790. 4,415.54 3467.43 948.11 
66,842. 5,151.46 4010.54 1140.92 
75,701. 5,887.38 4542.09 1345.29 
84,356. : 6,623.31 5061.37 1561.94 
92,794. 7,059.23 5567.66 1791. 
101,002. 6§ 8,095.15 6060.16 2034.96 
108,967 . 8,831.07 6538.06 2293. 
116,674 .6 9,567.00 7000.48 2566.53 
124,108. 10,302.92 7446.49 2856. 
131,251.73 11,038.84 7875.10 3163. 
138,087.99 11,774.77 8285.28 3489. 
144,598. 12,510.69 8675.91 3834. 
150,763.72 13,246.61 9045.82 4200.75 
156,562.93 13,982.54 9393.78 4588. 
161,974. 14,718.46 9718.45 5000. 
161,974.¢ 14,718.46 9718.46 5000.00 
161,974.¢ 14,718.46 9718.46 5000. 
161,974.¢ 14,718.46 9718.46 5000.00 


Accrued 
depreciation 


% of 
cost- 
new 
(8) 
1.359 
.O80 
. 829 
.608 
.419 
. 263 
.141 
.055 
.006 
.997 
.029 
. 104 
224 
. 392 
. 608 
876 
.198 
.576 
.014 
.018 
.018 
.013 
018 


Annual 
depre- 
ciation 
Cost- 
Year new 


(1) (2) 


$10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,000 
180,000 
190,000 
200,000 
200,000 
200,000 
200,000 


Amount 
(7) 


$135.92 
415.93 

848. 
1,443. 
2,209. 

3,157. 

4,298. 
5,643. 
7,205. 
8,997. 
11,032. 

13,325. < 
15,891. 
18,748. 
21,912. 
25,401. 
29,236. 
33,437. 
38,025. 
38,025. 
38,025. 
38,025. 
38,025. 


CrP WN RK OOCDNOORWNe 
WONAAS Wh 


is 6% on cost-less-depreciation as cost-less-depreciation 
is the amount that under the assumed conditions has 
been secured from the issue of stock and bonds. Tho 
annual allowance for depreciation is the difference be- 
tween this uniform annual charge of 7.36% and the 
amount required to pay 6% interest on cost-less-depre- 
ciation. The depreciation allowance increases in amount 
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and in per cent. of cost-new each year until in the twen- 
tieth year when the plant has settled down to a uniform 
accrued depreciation of 19% and to a uniform require- 
ment for renewals of $5000, or new-cost, 
the depreciation allowance exactly meets this require- 


. 7 
214% on 


menht. 

In order to determine the percentage on cost-new that 
will provide a uniform annual charge for return plus 
depreciation, add to the fair rate of return the per cent. 
on cost-new that set aside annually and compounded 
at the same rate of interest as the fair rate of return, 
will within the equated life of the depreciable property 
exactly equal the cost-new of such depreciable property. 
In Table IV the fair rate of return is 6%, and 1.36% 
on cost-new compounded at 6% will in 20 years exactly 
equal $5,000. The depreciable property amounts to 5O% 
of the cost-new, so that $5000, the assumed accumulation 
of the sinking-fund, is exactly equal to the depreciable 
part of the initial investment of $10,000. 

Conversely to find the accrued depreciation in an ex- 
isting plant under the uniform-annual-investment-charge 
method, find the amount that should be in the deprecia- 
tion reserve assuming that the annual depreciation al- 


lowance had been set aside from the initiation of the 


enterprise in accordance with the method above described. 
The accompanying diagram is a graphical comparison 
of the combined percentage for interest and depreciation 








(1) Straight-line depreciation; accrued depreciation de- 
ducted from cost-new (Table 1) 

(2) Straight-line depreciation; no deduction from _ cost- 
new (Table II, modified). 

(3) Sinking-fund depreciation; no deduction from _ cost- 
new (Table ITT). 


(4) Uniform investment charge 
tion deducted from cosi-new (Table 


method; accrued deprecia- 
fv). 


DIAGRAM OF COMBINED INTEREST AND DEPRECIATION 
PERCENTAGE UNDER Eacuh METHOD 


under each of the four methods of depreciation illus- 
trated in Tables I-IV. The straight-line method with a 
deduction of accrued depreciation starts with the highest 
percentage but has the lowest permanent combined per- 
centage. Straight-line depreciation with no deduction 
for accrued depreciation starts with the lowest percentage 
but has the highest permanent percentage. The sinking- 
fund method with no deduction for accrued deprecia- 
tion has a uniform continuous percentage which is about 
midway between the permanefit percentages under the 
two straight-line methods. The  uniform-investment- 
charge method has a uniform percentage somewhat lower 
than the sinking-fund method. It identical 
with that of the sinking-fund method if the sinking- 
fund were assumed to accumulate at interest 
rate as the rate of return, which in this case is 6%. The 
uniform-investment-charge method, however, has mani- 
fest advantages from an accounting and practical business 
standpoint. 


would be 


the same 
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APPLICATION TO HERETOFORE UNREGULATED UTILITY 

Assuming the adoption of the uniform-annual-invest- 
ment-charge method, the straight-line method or the 
sinking-fund method as the proper method for the treat- 
ment of depreciation as regards a new enterprise or as 
regards the future of an existing enterprise, is it neces- 
sary to qualify such method as regards assumptions as 
to the past of a company that has heretofore not been 
subject to regulation? Can we assume that the theory 
that we apply to the future has been in operation since 
the initiation of the enterprise? If we determine that 
the sinking-fund method is upon the whole most just 
and practicable, can we assume that a fund has been 
accumulating on this basis and is now earning interest 
and that the amount of such interest may be deducted 
from the annual allowance that would otherwise be re 
quired to meet current renewals? Or if we adopt the 
method, can we 


uniform-annual-investment-charge 

sume that the depreciation reserve is equal to the amount 
that it should have reached had this method ap- 
plied from the initiation of the enterprise and that there 


fore, it is just to deduct this amount from cost-new to 
determine fair value for rate purposes? It 


as- 


been 


seems that 
both these questions must be answered in the aflirma- 
tive. There is no question that depreciation is an op- 
erating expense. There is no question but that it is an 
expense that must by some method be apportioned over 
the entire life of the depreciable property. There is no 
way that this can be done except by apportioning a fair 
share of the burden to the operating expenses of each 
vear since the initiation of the enterprise. 
there may be cases where the past profits of an enter- 


To be sure 


prise have been insufficient to pay a fair rate of return 
and at the same time set aside a proper depreciation re- 
The situation may demand that in prescribing 
regulations for the future the company be allowed to re 
mmburse out of the the amounts by which 
past earnings have failed to provide an amount ade 
quate to 


serve, 
earnings 


pay operating expenses including 


tion and a fair return on the investment. 


deprecia 
It is Important 
io note that this shortage is properly treated as a deficit 
to be reimbursed and not as additional outlay to be canita- 
lized. 


3% 

Municipal Ownership of all local public utilities and of a 
short railway line as well is the proud boast of Guelph, Ont 
Guelph is a city of 15,148 population (in 1911), located 4s 
miles west of Toronto. The city claims to be the first Can- 
adian municipality to own and operate successfully all of its 
publie utilities. These are managed by commissions \ 
small water-works plant was established in 1878, and has 
since been extended. Some years ago the city bought an 


electric street railway system, built by an individual who had 
not been able to make it pay The city paid $78,000 for the 
system, including the franchise, and has since extended it 
so that at present, with equipment, it represents $135,000 
It is stated that the street railway has paid since the cits 
took it over. The fare with transfers is 3¢ The gas and 
eleetric-light works were bought by the city a few years age 
at a cost of $155,000, and have been extended since then 
Gas is sold to large consumers at S80c. per cu.ft., to consumers 


of medium amounts at 85c., and to small consumers at 90¢e 
In 1907 the city secured hydro-electric power from Niagara 
Falls It sells electric-light and current at the rate of f« 
per 1000 watts The city owns the Guelph Junction Ry 15 
miles in length, and leases it to the Canadian Pacific on a 
percentage basis The city has sewerage systems, a system 
of garbage disposal, eight parks spreading over 100 acres in 
area, and three river-rowing courses In order to make its 
advantages known, the city has an industrial department 


R. McDonald is Industrial Commissioner, 
indebted for the information given in the 


and to him w 


foregoing sentenc:s 
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A Test of Red-Lead Priming Paints 


By CLloyp M. CHapMAan* 


The use of red lead as a priming coat for structural 
steel] has been common for a great many years. The pop- 
ularity of this pigment for use in paint and particularly 

1 


as a priming or shop coat seems amply justified by the 
good record it has usually made for itself. 


Finters os Rep-Leap PAmnts 


For many years it was the almost universal custom, 
When red lead was used, to mix the dry powdered pig- 
ment with the vehicle on the job as wanted, for the 
very good reason that if the lead and oil were mixed in 
advance and allowed to stand the lead would rapidly set- 
tle and gradually harden in the bottom of the package. 
The settling and hardening process continued to a point 
where it was very difficult or quite impossible to mix 
the paint again for use. This troublesome characteristic 
of the pigment makes it practically a necessity, where 
straight red lead and oil are to be used, that the mixing 
be done at or near the point of application and not long 
before the paint is to be used. 

This made it almost impossible for the makers of 
ready-mixed paints to furnish a red-lead product which 
would pass the specifications of a “pure red-lead and 
oil paint.’ The result has been that ready-mixed prod- 
ucts have for many years been on the market which con- 
tain in addition to the red lead a “filler” or “suspender” 
such as china clay, silica, chalk, or asbestine, as a means 
of retarding or preventing the settlement and hardening 
of the lead. 
has accomplished the desired result as regards the set- 
tling and hardening, and has also materially reduced the 
cost of manufacture of ready-mixed red-lead paints. 


The addition of these fillers or suspenders 


EFFECT OF FILLERS 
As far 


Upon 


as the effect that these added materials have 
the wearing and protective qualities of the paint 
is concerned, there seems to be an honest difference of 
opinion even among those well qualified to judge. There 
is no doubt that pure red lead and oil make a good pro- 
tective priming coat for structural steel. There is equally 
no doubt that china clay, silica, chalk, and asbestine, 
with oil, make much poorer coatings for the same pur- 
pose. It is claimed, however, by the advocates of ready- 
mixed red-lead paints, thet the addition to red lead of a 
sufficient quantity of one or move of these fillers or 
suspenders does not 


reduce the protective or wearing 


qualities of the paint. 
FILLERS 


Tests OF PAINTS WITH 


In order to gather further information on this question 
for guidance in specifying the paint to be used on the 


steel going into the various construction work in 
their charge, Westinghouse, Church, Kerr & Co. have 
made an extended series of tests of both ready-mixed and 
straight red-lead paints. These tests were made in con- 
nection with and as a part of thé verv extensive line of 
paint tests made by this company, and described in de- 
tail in the proceedings of the American Society for Test- 
ing Materials for 19104 and 1911. 


*Engineer in charge, Westinghouse, Church, Kerr & Co., 37 
Wall St.. New York City. 


+“Engineering News,” Aug. 18, 1910, p. 178. 
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The method of testing, briefly outlined, was as fel- 
lows: 

Samples of the ready-mixed red-lead paints were se- 
cured from paint manufacturers, and samples of dry 
red lead from pigment manufacturers. Plates of mild 
steel of uniform size and shape were pickled in sulphurie 
acid to remove the mill scale, cleaned and numbered. In 
the case of the ready-mixed paints they were applied to 
the plates as received, after thorough mixing. In the 
case of the dry pigments they were mixed with pure raw 
linseed oil shortly before applying. 

As red lead is considered most effective when used as 
a priming coat only, or with an outer or finishing coat 
of some other paint over it, these tests were made with 
the red-lead paint applied directly to the metal and 
with a second coat of another kind of paint applied over 
it. Inasmuch as the durability and protective qualities 
of the two-paint combinations might be more or less 
affected by the second coat it was thought inadvisable 
to select any one class of paint for this use. Insteal 
of using one paint for second coat, four varieties were a- 
plied over each red-lead primer. The four second coat- 
ers chosen were: lron oxide, artificial graphite, carbon, 


Fic. 1. Exposurse-Trst Rack on Roor oF Maritime 
Bupa., New York Ciry 

and a tar product. These paints, with the exception of 
the tar paint, were prepared in the laboratory by grind- 
ing the dry pigments in pure raw linseed oil to a stiff 
paste and thinning as used with raw linseed oil to which 
has been added abcut 6% of turpentine linoleate dryer. 
In the case of tae carbon paint a somewhat higher per- 
centage of drye? was used. 

The pigments used for second-coat paints were all of 
well known standard brands. They were mixed with the 
oil in such proportions as to give a paint of full, even, 
smooth-flowing consistency with good body. The tar 
product was a medium-priced black paint of fair quality. 
When tested alone, ie., without a red-lead or other 
primer, it showed very fair protective qualities for this 
class of paint. 

Six steel plates were used for each red-lead paint 
tested: One of these plates was given only one coat of 
the red-lead paint: a second plate was given two coats; 
the remaining four plates were each given’ a first or 
priming coat of the red-lead paint and a second ceat of 
one of the four kinds of paint mentioned above. 

Sufficient time was allowed between coats for thorough 
drying. Great care was taken to insure uniform brush- 
ing and even thickness of coats on the plates. All paint- 
ing was done by one person experienced in this line of 
work. 

After the second coats had thoroughly dried the plates 
were exposed to the weather on the roof of the Maritime 
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TYPICAL SET OF PLATES 


Fig. 2. TypicaL Set of PLATES WITH PRIMER ALONE AND WITH PrIMER CovereD BY SEconp Coat 


Building on the southern extremity of Manhattan. Fig. 
1 shows the method of exposing the test plates. Exami- 
nations of the plates were made at regular intervals of 
three months, and a record made of the condition of 
each plate at each inspection. Fig. 2 shows a set of six 
plates which are fairly representative of the present con- 
dition of the test plates. 

Some 53 red-lead paints were tested, making a total of 
318 plates. Of these 53 paints, 42 were ready-mixed 
samples submitted by the makers, and the remaining 
11 were mixed from the dry pigment in the laboratory. 
There were also tested 8 samples of litharge paints for 
comparison with the red leads. | 

Another feature which also received attention was the 
relative effect of asbestine and china clay, when mixed 
with red lead to keep it in suspension, upon the protec- 
tive value of the lead. The asbestine and china clay were 
added to the red-lead paints in two ways: As a dry 
powder added to the dry red lead and then mixed with 
the oil, and as a pulp or paste added to the red-lead paint 
after they had first been ground in oil and stood as a 
paste a considerable length of time. They were added 
in two proportions: 314 parts by weight of red lead to 
one part by weight of the suspender (which is about equal 
parts by volume), and one part of red lead to one part 
of the suspender by weight. 

Tests were also made of the four second-coat paints 
by themselves, i.e., without a red-lead coat under them. 
The ratings of these four paints at the end of one year 
and of 21 months, for both one-coat and two-coat sam- 
ples, are given in Table I. These plates have now been 
exposed for about 24 montlis, having been placed in their 
present position in April, 1911. 

ResvuLtTs oF THE TESTS 

The results so far are very instructive, and would be 
much more so if complete analyses of all the ready-mixed 
paints could be included in this report. 

Table 2 gives the averages of the results obtained with 
the various kinds of paints. The first group includes the 


entire number of red-lead paints tested, namely 53, and 
includes both the ready-mixed samples and also those 
mixed in the laboratory; the ratings given are the aver- 
ages of all the tests. The second group is composed of 
the 42 ready-mixed paints (all of which are included in 
the first group). In the third group are the 5 straight 
red-lead paints mixed from the dry pigments in the labor 
atory. The fourth group includes the 6 red-lead paint: 
mixed in the laboratory, to which either china clay o1 
asbestine had been added. The next group, the fifth, is 


TABLE I. RATINGS OF SECOND-COAT PAINTS BY THEMSELVES 
(WITHOUT PRIMING COAT) 


Ratings 


1 coat 2 coats 
Kind of paint 1 yr. 21 mo 1 yr 21 mo 
Tar product. 70 65 sO 65 
Iron oxide... SO 70 a0 80 
Graphite 0 0 75 70 
Carbon.... 0 0 SO 70 


TABLE II. RESULTS OF EXPOSURE TESTS OF PRIMERS 


Ratings 


Group 1 year 21 m« 
No. Ist coat 2d coat l coat 2 coats 1 coat 2 coats 
1 53 RED LEAD Paints Same as first.... 47.4 70.3 IS 5 62 
both ready-mixed and Tar product... 90.7 86 8 
mixed from dry pig- Iron oxide. . 85.7 72.8 
ments. Graphite.... 80 69.8 
Carbon....... &3.1 74.2 
2 42 RED LEAD ready- Same as first $5 68.3 38.6 60 
mixed paints. Tar product.. 90 87 
Tron oxide S4 72 5 
Graphite.. 79.8 7.4 
Carbon. . 81.8 74 
3 5 RED LEAD Paints Same as first 51 74 21 68 
mixed from dry pig- Tar product. O4 g3 
ments. Iron oxide 89 76 
Graphite.... 7s 65 
Carbon S5 72 
4 6 RED LEAD Paints, Same as first 61 gO) 9 5 =O 
mixed from dry pig- Tar product 6 R75 
ments with ASBES- Iron oxide 93 3 73.3 
TINE or CHINA _ Graphite 83.3 69 
CLAY suspenders Carbon 01.7 7 
5 8 LITHARGE paints Same as first 64 &2 60 73 
mixed from dry pig- Tar product.. 95.6 SG 9 
ments, both straight Iron oxide a0 69.4 
litharge and combined Graphite... 6B 9 79 
with suspenders. Carbon S44 69 4 
6 2straight LITHARGE Same as first 67.5 8&5 62.5 77.5 
paints mixed from dry Tar product.. 92 5 775 
pigments. Tron oxide. ... 92.5 65 
Graphite...... 85 72.5 
Carbon....... 85 70 
7 6 LITHARGE paints Same as first.. 63.3 80.6 59.2 71.7 
mixed from dry pig- Tar product... .... 96.7 90 
ments with ASBES- Iron oxide.... .... 89.2 Y 
TINE or CHINA CAMB ck ee ks 87.5 71 
CLAY suspenders Carbon. ore 84 69.2 
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composed of & litharge paints, two of which are straight 
litharge, and the other 6 contain a suspender in the 
The sixth 
tains the two straight litharge paints. 


form of china clay or asbestine. group con- 
The seventh and 
last group is made up of the 6 litharge paints which had 
had a suspender added. 

All the figures given are averages of all the paints 
in the group and represent the relative protection af- 
forded by the paints on an arbitrary scale, 100) being 
“perfect. 
interesting to note what these results mean. 
Note first 


groups, which are all red leads, after one year exposure 


lt mav be 


First: the ratings of each of the four 


with one coat only, The average of all tests was 47.4, the 
ready-mixed group averaged 45, 
(third 


the straight red leads 


and the group of pure re | 
or 10% better 


than hhie straight red li ads without suspenders. 


Froup ) averaged ae 


leads with suspenders added averaged 61, 


Ye 


z sf Coal ked Lead 


ee $7T.. D..# 
222 Coal far feaini 


ae 
Coals 


Enc. NEWS Red Lead 


t ING 


122 Coal Red Lead {= 
ie Coal Iron Oxide gad 
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paint as the first coat. It will be found that what has 
been pointed out above in connection with one-coat re- 
sults applies also to the two-coat averages, namely, (a) 
the straight red leads (third greup) are better than the 
average ready-mixed, (b) the fourth group or pure red 
leads with a suspender added are better than either, and 
(c) the litharge groups show higher averages than the 
red leads. 

The general result of this series of tests indicates that 
ihe addition of sufficient filler or suspender to prevent 
the settlement and hardening of red lead in the package 
is not detrimental to red-lead paint as a protector of 
steel] exposed to the weather. 


COMPARISON OF SECOND-Coat PAINTS 


It is also interesting to compare the results obtained 
with the four kinds of second-coat paints over the various 


priming coats. The one thing that stands out most 


2t Coat Fred Lead 


Coal Red lead {= 
222 Coat Carban 


cal Gri aphite 


Rie. 38. TyproaL SPECIMENS (Nor From SAME Ser), SHOWING MANNER OF FAILURE OF THE Paints TEestep 


Second: Note that for Ohe-coatl specimens exposed 2 | 


third group 
fallen off much more rapidly than the readv-mixed paints 


months the strarelht red leads ot the have 


of the second group, having dropped from 51 to 21 while 
the reacdy-mixed fell from 45 to 38.6. 
Third: The 


(fourth group) are showing up to much better advantage 


pure red leads with a suspender added 


after 21 months than they did at the end of the vear, 
being 
a1.a% 


STOUPD. 


L141. above the average of all tests (group one) 


ahead of the straight red leads of the third 


1 
ahd 


Fourth: Pass now to the last three groups, which are 
lit] 


and 21 


and compare the one-coat averages for | 


those of the red 


large, vear 
: ; 


mos., with leads in the first 


four froups, 


In all cases the advantage seems to be on 

the side of litharge. The addition of the suspenders does 

not seem to increase the durability of the paints as in 
» of red lead, 


Examine the two-coat averages at 1 vear for 


those specimens which have a second coat of the same 


prominently and consistently is the superiority of the tar 
paint over the other three. In every case the tar paint 
showed up superior to the iron oxide, graphite or car- 
hon groups. 

This result should not be interpreted to mean that any 
tar paint is better than an iron-oxide paint or a graphite 
or carbon paint. As a matter of fact the general run of 
hydrocarbon paints offer poor protection to steel exposed 
to the weather. Of the many hundreds of samples of 
paints tested by Westinghouse, Church, Kerr & Co., no 
class shows much poorer results than the hydrocarbons 
(tar and asphalt), but there are a few paints in this 
class which stand up very well indeed, thus demonstrat- 
ing the possibility of making a good paint from these 
materials even though the very great majority of those 
on the market are very poor. 

In Fig. 3 are shown five plates selected from the entire 
series with a view to showing the typical appearance of 
the failure of the different paints. In this connection 
attention may be called to the tendency of graphite 
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and carbon to start rusting at the edges of the plates and 
over the stamped numbers, while red lead tends to start 
on the body of the plate while the numbers and edges 
are quite free from rust spots. 


oo 
ve 


Results of Electric Traction on the 
New York Central Railroad at 
New York City 


Reliability of electric traction at Grand Central Ter- 
minal was discussed by E. B. Katte before the New York 
Railway Club, on Mar. 20. He reported that the Hud- 
son division of the New York Central was now operating 
56 electric trains a day equivalent to 7000 multiple-unit- 
car miles, and that the Harlem division was running 72 
trains a day equivalent to 7800 car miles. The averag: 
number of trains operated in and out of Grand Central 
Terminal was 525 a day and a new record of reliability 
had been made, compared with previous years. The elec- 
tric locomotives had operated 8691 miles and the mul- 
tiple-unit cars, 10,798 miles for each minute of deten- 
tion due to electrical causes. The locomotives had run 
10,277 miles and the multiple-unit cars 12,374 miles 
per minute of detention due to mechanical causes. De- 
tails of these data are given in the table reprinted here- 
with. 

The equipment has now been in operation for more 
than six years. During 1912 the cost for maintenance 
of locomotives, including shop expenses, painting, ete.. 
was 3.34c. per mile, compared with 3.2c¢. in 1910 and 
6.08¢. in 1911. Similar maintenance expenses in the 
multiple-unit cars were 1.08¢. per car mile in 1912, 2.1e. 
in 1911, and 1.9¢. in 1910. 


3 

Hypochlorite Water Disinfection in Flooded Districts is 
being recommended by officers of the U. S. Public Health 
Service on duty at Evansville, Ind., Cairo, Tll., Louisville, Ky., 
and Memphis, Tenn., under directions from the 
Where no public water-supplies are available, it is to be 
recommended that a hypochlorite solution be distributed free 
to homes for use in water treatment. “Public Health Re- 
ports” for Apr. 18, 1913, stated that “a satisfactory solution 
may be made by adding 1 teaspoonful of chlorinated lime to 
1 pint of water. Of this solution 1 teaspoonful may be added 
to 2 gal. of drinking water, which should then be allowed to 
stand for at least one-half hour before being used.” The 
officers named have also been instructed to recommend dis- 
infection of cesspools and privies with quicklime or chlor- 
inated lime, and also to give instructions designed to 
outbreaks of various communicable diseases. 


Service. 


check 


The Abatement of Smoke in Cincinnati, Ohio, is being 
studied by a commission of citizens known as the United 
Smoke Committee. A recent conference was held by a sub- 
committee on smoke from locomotives and engine houses, with 
representatives of the railroads entering the city. From 
the discussions it became evident that the kind of fuel 
which must necessarily be used by any road was that which 
could be most cheaply and conveniently obtained in the ter- 
ritory covered by that line. Oil fuel was not easily obtained 
and there was no surety of continuance of supply. Coke had 
been tried, but proved too bulky. The use of steam jets in 
the firebox over the fuel bed produced marked improvement 
in the emission of smoke, and nearly all the roads were re- 
ported as having equipped or equipping a considerable num- 
ber of their engines with this device. Careful operation 
was necessary, however, and constant inspection. Mechanical 
stokers were discussed, but were not conceded to be applicable 
for yard service, on account of the cost of installation and the 
irregularity of operation. The responsibility of firemen and 
engineers in reducing smoke was brought up. Much depended 
on the way the engineer handled his engine and on the lazi- 
ness of some firemen in firing large amounts at one time in- 
stead of distributing smaller amounts over a longer period. 
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Track Elevation at Joliet, Ill. 


SY NOPSIS—Track 


street crossings at grade has been recently carried out 


elevation for the elimination of 


alt Joliet, Ill., at a cost of about $2,000 000. Four rail- 
way compantes were involved, their lines tnlersecting the 
culy in both directions, and intersecting each other (with 
7] railway CYOSSUNG al grade ) in the heart Of the city, SO 
lhat Lhe work and its erecution had lo be planned as 
The general plan of the work and the detailed 


destgn of lhe bridaes and subways al street CTOSSTILGS are 


j , 
Wiiotle, 


of interest lo engineers engaged on similar work. 


+2 


3 

The railway track elevation at Joliet, TL, which has 
been completed recent!y, presented somewhat exceptional 
problems, owing to the fact that two groups of railways 
crossed the city In opposite directions and that passen- 
ger stations, freight vards and industrial facilities were 
mvolved. All the were at the street level and 
there was a grade crossing of the two groups of lines. 
The tracks and facilities were close to the business dis- 
trict of the city, so that the trains and the switching 
service caused considerable interference with street traf- 


tracks 


fic. The removal of the tracks from the street surface, 
and the rearrangement of the track layout in the city, 
involved difficult and interesting work, some features of 
which The information is taken 
largely from a paper on “The Track Elevation of the Chi- 
cago & Alton RR. at Johet, [L.,” read before the [li- 
hols Society of “Engineers and Surveyors by R. A. 
\ssistant Engineer of the Chicago & Alton R.R., who was 
in charge of the work for that railway, and to whom we 


are described below. 


Cook, 


are indebted for drawings of the structures. 

The entire cost of the work has been borne by the rail- 
Ways, With the exception of property damages, which were 
borne by the city. The total cost to the railways has 
been about $2,000,000, The railway traffic at 
very heavy for a city of its size. 


Joliet is 
This is owing to its 


being largely a manufacturing and industrial center and 


only 38 miles from Chicago, to which it is connected by 
three railways. The population of Joliet is given as 
1910, but the residents 
usually give a higher figure owing to the fact that there 
isa considerable population just outside the city limits. 


nearly 35,000 by the census of 


The work of elevating the tracks was begun in 1908 as 
a result of an ordinance which was passed by the City 
Council on Jan. 22, 1906, and was accepted by the rail- 
ways... The railways affected were the Chicago & Alton, 
the Atchison, Topeka & Santa Fe, the Chicago, R 
Island & Pacific, the Michigan Central, and the Elgin, 
Joliet & Eastern. 
f its tracks outside of the track elevation territory, and 
therefore it within 


This last named road has nearly all 


decided to abandon those the terri- 
tory rather than to elevate them. 

The other lines may be divided into two groups. The 
first comprises the Chicago & Alton R.R. and the Atchi- 
con, Topeka & Santa Fé right- 
of-way extend through the city in a north and = south 


direction and adjacent to each othér, being located two 


R.R.. whose tracks and 


blocks east of the business district. The second group 
comprises the Chicago, Rock Island & Pacific R.R. and 
the Michigan Central R.R., whose tracks and right-of- 
way extend through the city in an east and west diree- 
tion, being located about two blocks south of the center 


of the business district. Prior to the track-elevation 
period, the tracks of the Michigan Central R.R. did not 
extend west of the Chicago & Alton R.R.. but the cem- 
pany has now extended its line west to the city limits 
kor this it used the same roadbed with 
the Rock Island tracks, which have been located on a new 


and beyond. 


right-of-way two blocks south of the old location. 

The work of the Atchison, Topeka & Santa Fé R.R. was 
under the direction of C. A. Morse (then Chief Engi- 
with G. W. Vaughn in charge as Engineer of 
Track Elevation. The work of the Chieago, Rock Island 
& Pacific RR. was under J. B. 
and that of the Michigan Central R.R. under G. H. 
Webb, Chief Engineer; the work of these two roads 
was done jointly and was in charge of G. H. Harris and 
A. T. Hopkins (at different times), Assistant Engineers 


neer), 


Berry, Chief Engineer, 


{Old’-. 
AT.&S.FRy. Whew. 3} 


Old AT.E&S.F S 
Sta. ' 


Kia. 1. Track 
THE NEw 


PLAN OF THE OLD Sturrace LINES AND 
ELEVATED LINES OF THE RAILWAYS 
TRAVERSING JOLIET, ILL. 


of the Michigan Central R.R. and representing both 
The work of the Chicago & Alton R.R. has been 
successfully under the jurisdiction of the former Chief 
Kngineer, the late W. D. Taylor; the Assistant Chief 
Engineer, EK. L. Crugar, and the present Chief Engineer, 
H. T. Douglas, Jr. R.A. Cook, Assistant Engineer, was 
in charge of the work. 


roads. 


The OLtp anp New Track PLANS 


The general situation of the old and new lines is shown 
in Fig. 1. From the dotted lines representing the old 
arrangement it will be seen that originally there were 
two adjacent lines running north and south, but having 
a “scissors” crossing, the lines being parallel (but in 
reversed position) on either side of this crossing. A 
third line crossed the other two at grade and ran south- 
west across the city, while a fourth coming in from the 
east extended only as far as the north and south lines. 
The passenger stations were widely separated, and the 
entire arrangement was vnsystematie and inconvenient. 








Ee 
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The complicated grade crossing required all trains on the 
three roads to come to a full stop when in the busiest 
;ortion of the city, and frequently a train on one road 
would delay trains on the other roads until it had cleared 
the erossing. Probably the busiest street involved is 
Jefferson St., and this was crossed by all three roads, so 
that the chances of obstructing it were threefold. 

The tracks of the Alton and Santa Fé railways crossed 
14 streets at grade, the distance between the two outside 
streets being 144 miles. The track-elevation ordinance, 
however, provided only for the elimination of the II 
south crossings (seven streets to be provided with sub- 
ways and four to be closed), and it did not provide for 
the elimination of the three north crossings. The dis- 


be pro- 


tance between the first and seventh streets to 
vided with subways is 7% mile. The length of the Chi- 
cago & Alton R.R. which has been elevated, including ap- 
proaches, is 1, miles. 

Under the old arrangement of tracks at grade, the Al- 
ton and Santa Fé railways each had independent tracks, 
those of the Santa Fé being west of the Alton tracks, 
north of the Rock Island crossing, and on the east side 
south of the crossing. The two companies now have a 
joint four-track line from Cass to Osgood Sts., a dis- 
tance of 3200 ft., but each has its own double-track line 
north and south of these streets. The position of tliese 
separate double-track lines has not been changed essen- 
tially from the old alignments, but their crossing (north 
of the Rock Island grade crossing) has been improved. 
The joint tracks, however, do not coincide with either of 
the old alignments, being situated for the most part be- 
iween them. The length of the Alten main tracks which 
have been elevated, including those on approaches, is 
1.84 miles, and of the Alton and Santa Fé joint tracks 
2.12 miles. 

The profile of the elevated tracks between the outside 
subways is very nearly level, and the amount which the 
tracks have been raised within the same limits varies 
between 9 ft. and 16144 ft. At the north end of the work 
there is an ascending grade southward of 0.78% to the 
level of the new elevated line. At the south end, how- 
ever, the old grade is ascending southward, so that the 
new elevated line runs into it on an ascending grade of 
0.13%. 


SURWAYS 


In addition to raising the tracks, the streets were also 
cepressed, the amount of depression varying from nothing 
at Osgood St. to 6.6 ft. at Fifth Ave. (at the south end 
of the work). The most important streets (Cass St. and 
Jefferson St.) were depressed 3.4 and 2.8 ft. respectively. 
The rate of grade of the street approaches is in all cases 
3.5%. The width of roadway in the subways is 36, 42 
or 50 ft. All the streets are 66 ft. wide, and no con- 
traction in width has been made except at Washington 
St., where a small subway 21 ft. in width was provided. 
The overhead clearance in all subways is 12 ft., except at 
Cass St., Jefferson St. and Fifth Ave., where it is 13.5 
ft. on account of the electric street-car lines. The drain- 
age of all subways is taken care of by sewers previously 
constructed, except that a new sewer had to be built for 
the Cass St. and Clinton St. subways. In all the sub- 
ways the roadways are paved with brick on a concrete 
base, and the sidewalks are of concrete. The pavements, 
sidewalks, catchbasins, etc., are constructed according 
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to the city’s specifications, the work being under the di 
rection of Hl. A. Stevens, then City Engineer. 


BRIDGES 


On the Chicago Xv Alton al ae the bridges over the 


streets are of three types: remtforced-conerete deck 


bridges, steel deck bridges, and steel through bridges. 
Deck bridges were provided wherever possible in order to 
eliminate girders between the tracks. The bridge at 
Washington St. is of reinforced-concrete, with a clear 
Span slightly under 25 ft. The depth of the slab 1s 3% 
mn.) 6 The concrete is a 1:2:4 mixture, reinforced with 
l-in. corrugated bars. 

Deck steel bridges were provided at four of the sub- 
ways. In three of these, rows of columns were permitted 
along the curb lines and along the center line of the 
street. These columns support cross-girders, which in 
turn support 16-in. I-beams placed longitudinally with 
the tracks. The length of the roadway span of these 
bridges is either 21 or 25 ft. One subway bridge (Fig 
2) is similar to the above except that there are no col- 
umns on the center line of the street, and consequently 
30-in. plate girders were used instead of I-beams for the 


roadway span of 36 ft. 


‘he two remaining bridges are 
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Hat Cross-Section Sidewalk News 


Fre. 2. Decew Bringer OVER THE OscGoop Sr. SUBWAY A‘ 
JOLIET, Tune: Curcaco & Arron RR. 


of through-girder type, with transverse 12-in. I-beams 
(Fig. 4). 
other 42 ft. All the steel bridges have a 4-in. reinforeed- 
concrete floor, over which a 114-in. layer of waterproof- 


The roadwav span of one is 36 ft. and of the 


ing Is placed. This waterproofing consists of a coal ot as- 
phalt paint, three lavers of burlap, and one layer of 


saturated felt, each layer being thoroughly mopped with 


hot asphalt before the next one above Was applied. Thi - 


h an asphalt mastic for purposes ef pr 


are covered wit 
tection. The track is laid over this floor, with 6 to 
9 in. of stone ballast under the ties. 

Limestone bedrock is found at depths below the ground 
surface varving from 4 ft. at the north end of the work 
to about 11 ft. at Osgood St. and 22 or 23 ft. at thi 
south end. <All foundations north of Osgood St. were 
earried to bedrock, the material above the rock being 
gravel, clay and filling. South of Osgood St. the masonr 
was built upon coarse gravel and boulders which over 
lie the rock. All abutments and retaining walls are o 
1:5:6 concrete. Either crushed limestone or. erus! 
and washed gravel was used in the conerete, the latter 
being preferred. The aggregate length of retaining walls 
is 2200 ft., and the heights vary from about 6 to 22 
ft. <All are built upon bedrock. Both retaining walls 
and abutments are of gravity section. 

As to the use of gravel for concrete on this work, al- 
though Joliet is the center of the limestone industry. 71 
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that the less than the latter, 
while it was easier to handle and therefore preferred by 


ogy 


appears former cost 33% 


the foremen. The gravel also was harder than limestone. 
In cinder pits, it was found that the heat affected lme- 
stone concrete, but had no visible effect on vcravel COn- 
crete. 

hig. 2 shows the deck bridge at Osgood St.. and Fig. 3 
construction. This bridge crosses” the 


shows its. floor 


street at an angle of 83°. It carries six tracks, with 


and therefore an unobstructed 
There 
forming a 36-ft. roadway span and two 15-ft. sidewalk 
The columns are spaced 14 ft. 44% im. longitudi- 
nally, there being six in each row and the width of the 
bridee about 75 ft. the columns are 


framed two lines of 5-ft. girders, the tops of which carry 


switches and. crossovers, 


deck was necessary. are two rows of columns, 


spans. 


heme Between 


the 30-in. longitudinal girders of the roadway span and 


the I8-in. longitudinal I-beams of the sidewalk spans. 


Concrete 


¥ 


: s. 

Aeros d ga sab 

TS app yy ¢ 
BARA TAA Dee aA 


Girder Spacing 


Fro. 3. Floor CoxsrrectTion oF Deck BridGE 
The girders and beams are spaced uniformly 17,25 In. 
under the tracks and 3414 in. between two groups of 
tracks. 

A concrete-slab floor is laid upon the beams and gird- 
ers, and has a curb wall at each side to retain the bal- 
last, there being a 15-in. channel as a facia girder under 
the curb wall. Upon the concrete is the waterproofing 
course, and the ballast over this bridge is 61, to il, in. 
deep under the ties. 

The through plate-girder bridge at 4th Ave., shown 
in Fie. + carries only the double-track line of the Chi- 
cago & Alton RR It three columns in each 
row, and these are directly under the girders, spaced 
13 ft. apart. 
16 in. 


has but 
The floor system consists of 12-in. I-beams 
apart, resting on the bottom chords of the gird- 
Upon these is a concrete slab reinforced with two 
layers of Y%-in. longitudinal bars 6 in. apart. The con- 
crete Js carried up against the girders to form a trough 
for each track, and_ is with a waterproofing 
Upon this is the ballast, which has a depth of 
“ in. under the ties at one end of the bridge and 
at the other end. 

On the work of the A., T. & S. F. 
with ballasted floors. 


ers. 


covered 
COUTSe, 


5 in. 


R.R.. the bridges 
The deck bridges have 
transverse plate-girders placed on the tops of steel col- 


are of steel, 


umns at the curbs and centers of streets, and the gird- 
ers carry 15-in. longitudinal I-beams about 18 in. apart. 
The 
through bridges have plate-girders with transverse 15-in. 
I-beams carrying a concrete floor slab. 

On the new east and west elevated line (the relocated 
line of the Rock Island and Michigan Central Rys.), 
most of the subways have longitudinal girders with trans- 
verse I-beams carried either by the bottom flanges of the 
girders or tramed against the girder webs with vertical 
angle-bracket 


Upon these is the floor slab of reinforced-concrete. 


connections. In the former case, a_ steel 


plate deck 10 ft. wide is riveted to the top of the I-beams, 
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and a reinforced-concrete curb or guard is built at each 
side of the deck, having its top sloped up to the flange 
angles of the girders and covered with a waterproofing 
course. ‘The concrete is anchored to the girders by bolts 
through the webs of the outside girders and by short rods 
through those of the intermediate girders (between the 
tracks). 
ballast 


On this steel deck is laid about 6 in. of stone 
under the ties. In the latter case (with the half- 
through spans) the I-beams carry a reinforced-concrete 
Hoor slab covered with waterproofing, the concrete being 
carried up over the tops of the girders. Stone ba!last 
Is cald in the trough thus formed. 

A connecting track on a 15° curve, opposite the new 
union station, provides an interchange connection be- 
tween the tracks. This is carried 
across the intersection of Washington and York Sts. by 
a Viaduct having eight spans of reinforced-concrete slabs, 
and three plate-girder spans at the north end where the 
angle of skew was too great to permit the use of concrete. 
The concrete slabs are about 2414 ft. long, 1314 ft. wide 
and 4 in. 


two sets of elevated 


thick, the thickness being increased to 61 in. 
ut the sides so as to form curb walls to retain the ballast. 
On one side, the top of the curb wall is extended to form 
a 44-ft. cantilever sidewalk (5 in. thick), with brackets 
from the side of the slab. The slabs (which were cast 


Cross-Section 


/Waterprooting Ballast. 


oncom 


a ey? 


Prey 
eo 


Cross-Section of Bridge—Floor 


Fie. 4. THrovesn-Girder BRIDGE OVER SUBWAY AT 
FourtH AVrE., JOLIET, ILL.: CHICAGO & ALTron R.R. 


mn place) rest on reinforced-concrete bents composed of 
four columns and a cross girder, the columns resting on 
# continuous footing wall. 


Meruop or ELEVATING THE TRACKS 


In carrying on the work of the two parallel and adja- 
lines of the C. & A. RR. and the A., T. & S. F. 
R.R., each road had its own independent the 
‘ormer road undertaking the south half of the work and 
the latter taking the north half. Owing to there having 
been two sets of tracks, it was possible to do nearly all 
the work without having to run trains over it at the same 
time. This was a great advantage both from the oper- 
ating and the construction standpoint. All trains were 
first operated on the east tracks (comprising the Chi- 
cago & Alton tracks north of and the Santa Fe tracks 
south of the Rock Island crossing) while the west ele- 
vated tracks were being constructed. Traffic was then 


cent 
forces, 
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changed to these latter tracks, after which the east sur- 
face tracks were taken up and the east elevated tracks 
constructed. 

Traffic was first run over the Alton and Santa Fé ele- 
vated tracks in July, 1910, while the Rock Island  rail- 
way continued to operate its surface tracks until Novem- 
her, 1912. This condition made it necessary for the Al- 
ton and Santa Fe companies to construct a temporary 
hump in the elevated tracks at the Rock Island crossing, 
of sufficient height to carry their trains over those of the 
Rock Island. This was due to the greater clearance 
height required in crossing a railway, and the hump 
was about 8 ft. above the permanent elevation of the 
elevated tracks. This portion of the work was built on 
trestle. 

The filling material used by the Chicago & Alton R.R. 
was mainly fine sand which was obtained from a deposit 
on the line of the road about 20 miles south of Joliet, 
at Braidwood. The sand was loaded with a steam shovel 
and unloaded mainly with power-operated unloader plows. 
Very nearly all the filling was put in without the use 
of trestles, except across the streets. The sand was cov- 
ered with a layer of dirt or cinders to prevent the wind 
from blowing it onto adjacent property. Concrete was 
made ina 14%-yd. mixer. To supply the mixer and de- 
posit the concrete, small steel dump cars on narrow-gage 
industrial tracks were used wherever practicable and with 
satisfactory results. The materials were handled directly 
from cars into the mixer. All work of every description 
carried on by the Chicago & Alton R.R. (except the mov- 
ing of large buildings) was done by the company’s 
forces. 


AUXILIARY WorKS 


In addition to the track-elevation work proper, there 
has been a very considerable amount of other work oc- 
casioned by it. The Chicago & Alton R.R. owns a large 
piece of land between the old Rock Island tracks and 
Osgood St. On this were situated the main tracks, the 
passenger station, freight station and other buildings; 
the main freight yard, team tracks, a seven-stall brick 
roundhouse with turntable, cinder pits, ete. 
were stock pens and various industries. 

The transformation of this piece of property has been 
most complete. The industries have been moved to new 
jocations by the Rock Island R.R., in connection with ob- 
taining the right-of-way for its new line. The passen- 
ger station was torn down and the freight station moved 
to a new location. The roundhouse, turntable, cinder pits 
and the main yard were torn down or taken up, and were 
rebuilt at South Joliet, two miles south of the city. New 
industries were brought in and an entirely different ar- 
rangement of tracks has been made, including ample 
provision for team tracks and driveways. In fact, with 
the exception of two or three tracks, every structure on 
the Alton company’s right-of-way within the city limits 
of Joliet has been taken up and rebuilt or has been 
moved. 


There also 


One feature of the work which has not yet been com- 
pleted is an interlocking plant which will govern all train 
movements at and near the crossing of the north and 
south with the east and west lines. There will be four 
main tracks for the Alton and Santa Fé railwavs, and 
four for the Rock Island and Michigan Central railways ; 
also numerous switches and crossovers, and a_ transfer 
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connection between the two lines. The total train move- 
ments will be about 200 per day. 
UNION STATION 

A noteworthy feature of this improvement is the union 
passenger station which has been constructed by the 
Alton, Santa Fe and Rock Island railways at the ‘inter- 
section of the north and south with the east and west 
lines, and fronting on Jefferson and Seott Sts. This 
was opened on Noy. 1, 1912, and represents an expendi- 
ture (including foundations) of about $300,000. It is 
a two-story building. The ticket office, ticket lobby, and 
baggage and express rooms are on the ground floor. The 
main waiting room, women’s room, and toilet rooms are 
on the second floor, which is at the track level. The 
platforms are of conerete aad brick, with canopy shel- 
ters, and are of sufficient Jength to accommodate ten- 
car trains. The track spacing at the platforms is 28 ft. 
for the north and south lines, and 26 ft. for the east and 
west lines. There is a subway giving an entrance under 
the tracks from Michigan St. on the east side, and pro- 
viding a means of access (without crossing tracks) to 
the island platforms. 

The building is faced with Bedford stone laid in ash- 
lar masonry and backed with brick. The foundations 
are of concrete and some of the columns and the roof 
trusses are of steel. The roof is a conerete slab covered 
with slate. Reinforced concrete has been used very 
largely throughout the building. In the design, the ar: 
chitectural features were given more attention than has 
been customary for railway stations in cities of the size 
of Joliet. The architect was Jarvis Hunt. 


2 


ee 


The City Manager Plan has been adopted by Hickory, 
N. C., as a part of a new charter. It seems likely that an 
engineer will be selected and it is possible that applicants 
for the position will be invited by advertisement, but neither 
of these points will be determined until after the election of 
the new city council, on Apr. 28. The population of Hickory 
was 3716 in 1910. We are indebted to H. S. Gilbertson. as- 
sistant secretary of the National Short Ballot Organization. 
383 Fourth Ave., New York City, for the foregoing informa- 
tion and also for the following extracts from the new 
charter for Hickory: 

Sec. 9. He [the city manager] shall have power to revoke 
licenses pending the action of the City Council. 

Sec. 10. He shall have authority and charge over all pub- 
lic works, the erection of buildings for the city, the making 
and construction of all improvements, paving, curbing, side- 
walks, streets, bridges, viaducts, and the repair thereof: he 
shall approve all estimates of the cost of public works, and 
recommend to the City Council the acceptance and rejection 
of the work done or improvements made; he shall have con- 
trol, management and direction of all public grounds, bridges, 
viaducts and public buildings; he shall have control of the 
location of street-car tracks, telephone and telegraph poles 
and wires; he shall have charge of the watersheds from 
which the city takes its supply of water, pumping stations, 
pipe lines, filtering apparatus, and all other things con- 
nected with or incident to the proper supply of water for the 
city; and shall secure all rights of way and easements con- 
nected with the water-works or sewerage systems or the 
extension of the streets, etc. 

All the powers enumerated, however, shall be exercised 
subject to the supervision and control of the City Council. 

Other cities which have already engaged city managers 
are Staunton, Va. (“Eng. News,” July 8, 1909, pp. 32 and 42), 
and Sumter, S. Cc. (“Eng. News,” Oct. 24, 1912). Proposals for 
its adoption elsewhere, with editorial comments on “The 
City Manager Plan" were noted in our issue of Mar. 13, 1913. 
Mr. Gilbertson informs us that the plan is now being advo- 
cated for Wisconsin cities of the second to fourth classes and 
that a bill to that end has been introduced in the Wisconsin 
legislature 

We are also informed by Mr. Gilbertson that there were 
some 150 applications for the city managership of Sumter, 
© Cc. (unlike Hickory, N. C.. a commission plan city), largely 
from engineers The first city manager selected by Sumter, 
we understand, accepted a better position elsewhere, before 
assuming office. In January, 1913, M M. Worthington, a civil 
engineer, was chosen city manager of Sumter, at $2400 a year. 
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A Method of Proportioning Concrete 


By Wittram B. Huntrer*® 


The writer submits herewith the results of studies as 
to a simple method of proportioning the ingredients of 
concrete so as to insure a satisfactory quality of concrete 
and at the same time to avoid the use of an excessive 
amount of cement. 


Several 


. 


methods for proportioning concrete have been 
proposed and are in-use. These may be outlined as fol- 


lows: 


(1) 
eregates and the grading of the same so as to get 
the 
This 


A careful mechanical analysis of the ag- 


small percentages of voids, thereby reducing 
amount of cement required to a minimum. 
called the ultra-scientifie method. 


Arbitrarily fixing the proportions of cement 


may be 
(<) 
to the aggregates: as one part cement, two parts fine 
aggregate and four parts coarse aggregate, commonly 
spoken of as 1:2 
(5) the 
number of barrels of cement to be used per cu.yd. 
1.80 or 2.10, ete., 
and adjusting the proportions of the aggregates from 
time to time to fulfill 
(4) Determining the amount of cement in ex- 


cess of the voids in the fine aggregate required to 


L concrete. 


Adopting a given cement factor: Le., 


of concrete: as a cement factor of 


these conditions. 


make an acceptable mortar and the amount of mor- 
tar in excess of the voids in the coarse aggregate re- 
then 
after determining the per cent. of voids in the ag- 


quired to make an acceptable concrete, and 


gregates, proportioning the ingredients so as to ful- 

fill these requirements. 

Method 1 without further 
eration on the ground of its impracticability. 

Methods 2 
the character of the aggragates remains constant, obtain 
practically the same results as the fourth method. With 
very little experimenting and the exercise of good judg- 
ment, satisfactory results can be obtained. 


may be dismissed consid- 


and 3 are usually satisfactory and, where 


There are, 
however, objections to these methods, where the aggre- 
gates are variable, especially in the percentages of voids 
contained. For example, assume a 1:2 :4 mixture, 
which is usually expected to give a rich mixture with 
a considerable excess of cement and mortar over the voids 
in the fine and coarse aggregates respectively. 

With 40 voids in both and coarse aggregate, 
which may be considered as a fair average, with 1 part 
cement, 2 


fine 


parts fine aggregate and 4 parts coarse ag- 


gregate there is an excess of 
| the 
Q.6 parts mortar over the voids in the coarse aggregate, 


0.2 parts cement over the 


volds in fine and san 


aggregate excess of 
which gives 4.6 parts concrete. 

On a basis of 3.62 cu.ft. of cement per bbl., this vives 
factor of 1.62. This mixture would give good 
results, and the cement factor is about what is ordinar- 
ily expected. 

But, with 50% voids in fine and coarse aggregate, 
again with 1 part cement, 2 parts fine aggregate and 4 
parts coarse aggregate, there is no excess of cement or 
of mortar and there results four parts concrete. 

It is evident that it would be very difficult to get sat- 
isfactory results with this mixture in many structures, 


a cement 


*Assistant Engineer, Board of Water Supply, City of New 
York: 700 W. 181st St.. New York City. 
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such as conduits, thin walls, ete.. where the ratio of the 
superficial area to the volume of concrete is large and 
smooth surfaces are required, and yet the cement factor 
would be 1.86, which would ordinarily be expected to 
give excellent results. 
Again, with 30% 
ment, 2 


voids in aggregates and 1 part ce- 
parts fine aggregate and 4 parts coarse aggre- 


the 
‘Oj 1 i VOOTed: ‘ cess of 1.2. parts 
voids in the fine aggregate and an excess of 1.2 parts 


gate there is an excess of O.4 parts cement over 
mortar over the voids in the coarse aggregate, which 
gives Gin parts concrete. 

It is easily seen that with these last conditions, satis- 
factory results would be obtained, but the cement fac- 
tor in this case is only 1.43. 

From the above it is apparent that a high cement 
factor does not necessarily insure a good concrete, nor 
does a low cement factor necessarily result in an inferior 
quality of concrete. 

The fourth method is the result of the writer’s en- 
deavor to formulate a method which will meet the objec- 
tions to the second and third, and could be used in con- 
junction with the first, 
the conditions of that 


if it were practicable to impose 
method. For the purpose of. il- 
lustrating the use of this method three diagrams are 
herewith presented. 

Diagram 1 is based on the assumption that it is 
sired to obtain a concrete in which the quantity of 
ment remaining after filling the voids in the fine 
gate will be 20% of the gross volume of the fine a; 
gregate and the quantity of mortar remaining after fill- 
ing the voids in the coarse aggregate will be 20% of the 
gross volume of the coarse aggregate. 

Diagram 2 is prepared on the assumption that it is re- 
quired to have 30% excess of cement, as previously de- 
scribed, after the voids in the fine aggregate are filled. 
and 20% excess mortar after the voids in the coarse ag- 
gregate are filled. 

Diagram 3 is submitted to indicate the application of 
this principle where the voids in the fine aggregate can 
be considered as constant, as is often the case, and the 
voids in the coarse aggregate are variable. In this case 
one diagram can be, made to cover all percentages of 
excess mortar over the voids in the coarse aggregate for 
a given percentage of excess cement over the voids in 
the fine aggregate. The diagram is based on the as- 
sumption that the voids in the fine aggregate are 40%, 
and is computed to give an excess of cement after fill- 
ing the voids in the fine aggregate of 30% of the gross 
volume of the fine aggregate and 6 to 30% excess mor- 
tar after filling the voids in the coarse aggregate, the 
voids in the coarse aggregate varying from 20% to 50%. 

In Diagrams 1 and 2 the curve “parts of fine aggre- 
gate” can be used alone where a single aggregate is 
used, 

The accompanying tabulation shows the comparison 
of results by this method, using Diagram 1, with the 
standard proportions 1: 2:4, frequently used where a 
rich concrete is required. 


Percent. 
voids 


Percent. 
excess 

; F. C. Ce- Mor- ment 

Proportion agg. agg. ment tar Factor 
tiie Be! 50 50 0 0 86 
1:1.43 :2.45 50 50 20 20 53 
Fixed isc 40 40 10 15 .62 
20% 131.67 :3.33 40 40 20 2) 86 
Fixed proportions. L246 40 30 20 30 .43 
20% excess......... 1:2 :4.8 30 30 20 20 . 30 
Fixed proportions. t-24 40 30 10 25 1.49 

20% excess 71.67 :4 40 30 20 20 1.55 


Ce- 


Fixed proportions. 
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DIAGRAMS FOR 


THE 
CONCRETE 


[Prepared by Hunter. ] 


From this table it will be seen that concrete propor- 
tioned on the basis of a given percentage of excess gives 
uniform results as to the quantity, the proportions and 
the cement factor varying with the percentage of voids 
in the aggregates. Whereas, with arbitrarily fixed pro- 
portions, the quality of the concrete and the cement fac- 
tor varies with the per cent. of voids in the aggregates. 
Using Methods 2 and 3 (fixed proportions and fixed 
cement factor, respectively) proportions are usually used 
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which in many 
necessary, 


instances give mixtures much richer than 
in order to guard against getting inferior 
sults from time to time when the aggregates run bad. 
The diagrams submitted are merely illustrative of the 
principle involved and are not necessarily expected to 
meet the requirements of any particular class of work, 
although the 20% excess diagram would probably give 
as good results asa 1: 1144 :3 cement fae- 
tor of n Most cases require less cement. 


Use o1 


Evample 1—To find proportions to give 
cement and mortar after 


re- 


mixture ora 
Ry and woul lj 


DIAGRAMS 


20% excess 


filling voids in fine and coarse 


aggregate respectively, when voids in fine aggregate are 
say 40% and in coarse aggregate are 46% On Dia- 
gram 1 on the left side find the line representing 40% 
voids in fine aggregate: follow this line to its intersee- 
tion with the curve marked “parts of fine aggregate” ; 
from this intersection follow up to the seale marked 


“parts of 


gate. 


aggregate”; this gives 1.67 parts of fine aggre- 

On the line for 40% voids in fine aggregate follow to 
the right to the intersection of this line with curve fot 
46% voids in aggregate ; this intersection 
again follow up to the scale of “parts of aggregate.” This 


coarse from 


gives 3.03. The proportions are then 1: 1.67: 3.03 
To find the cement factor: Read on cement factor 
scale directly below the last found intersection, and 


we have cement factor 2.06-+. 

Diagram 2 is used in the same way as Diagram 1. 

Example 2—To find provortions for 380% 
ment and 10% excess mortar, 
gates the same as above, 10% and 46% respectively, 
use Diagram 3. The proportion of fine aggregate is con- 
stant in this diagram at 1.43. 
aggregate: On the left side of 
“per cent. of voids in coarse 
line for 16% voids; follow this line to the right to its 
intersection with curves for 10% excess mortar; from 
this intersection go to the top of the diagram to the 
scale of parts of this will 
give 3.31. The proportions are then 1 : 1.43 : 3.31. 

For the cement factor: from the intersection of the 
46% void line with the 10% excess curve, follow parallel 
to the cement factor curves and read the cement factor— 
2.04+- on the cement factor scale. 


Meriop 


excess ce- 
with the voids in aggre- 
1.e., 


To find parts of coarse 
diagram on line marked 
aggregate” find horizontal 


aggregate for one part cement ; 


OF COMPUTATION 


In advocating the employment of the percentage of 
voids contained aggregates as an agency in determin- 
ing the proportions of aggregate to the cement in con- 
crete, the writer 
which has been the concrete ex- 
perts. that the method 
herein described is sound in theory and practicability. 
The writer would further state that in the preparation 
of the accompanying diagrams he has neglected some 
small indeterminate coefficients which would not mater- 
lally affect the results, but which would considerably in- 
crease the labor of preparation. 

The basis of the computation 


is aware that he is ie fr a method 
cast aside by some of 
Notwithstanding, he believes 


follows: 

1. The effect of the amount of water required to 
give the mixture a proper consistency 
decreasing the volumne is neglected. 


2. For the purpose of volumetric determination the 


in increasing or 




















QOS 


volume of the cement is considered as the abso- 


lute volume. 


CPOss 

3. The volume obtained from given proportions is 
assumed to be the Gross volume of cement and the @b- 
solute volumes of the aggregates. 

t. ‘The 
ered, to be 3.62 cu.ft. 

The principal effect of these assumptions is that the 
cement factors are only approximate, but are believed to 
be close enough for all practical purposes, and inasmuch 


volume of one barrel of cement is consid- 


as all coefficients are more or less unreliable unless based 
on experiments with the particular ingredients to be used, 
it seems best to use none. 


o 
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Some Radical Reforms in the Con- 
duct of Patent Litigation 


By Gitperr He. Monracue* 


The chief criticism directed against the existing pat- 
ent system has always been that in patent litigation tes- 
iimony was ordinarily taken, not in court before a judge, 
whose good offices could be relied upon to expedite the 
trial, but out of court examiner, who was 
powerless to control the length of the examination or the 
prolixity of the testimony. Thus, it was possible to ex- 
pand the testimony to unseemly lengths and impose in- 


before an 


tolerable delay, and well-nigh prohibitive expense upon 
the weaker litigant. 

How far this grievance has underlain the entire agita- 
tion for radical changes in the patent laws appears from 
the report submitted to the House of Representatives last 
August accompanying the Oldfield Patent Revision Bill 
(H. R. 23,417): 

The 
orally 


time and wasted in 
before the examiner who 
written out by the reporter and 
mission to the judge 
all of it is 
honestly 
points 


money having testimony given 
listen to it then 
ultimately printed for sub- 
who often does not have time to read 
necessarily Days or weeks may be 
consumed with the introduction of evidence on 
which the judge, if present, would declare to be 
clearly immaterial or if material to be adequately established 
in the absence of evidence to the contrary. 

The fact that no 
teriality, propriety or 
dence in the 


does not 


ereat. 


means exists for determining the 
necessity of introducing material 
course of the taking of testimony 
evitably in great waste of time and money. 


the proceedings 


ma- 
evi- 
results in- 
But the fact that 
practically uncon- 
trolled affords opportunity for serious abuse 
of legal processes—opportunities which are unfortunately 
availed of all too frequently. The immediate result is often 
a triumph of might over right followed by a rankling: sense 
of injustice and a deep-seated contempt for the law. 


before the examiner are 


also unequaled 


Finally, there was always the possibility that even after 
this enormous bulk of testimony had eventually been 
passed upon by the court and a decree made thereon, the 
Appellate Court might reverse the decree and send the 
whole cause back for a new trial involving a repetition 
of the same tedious performance. _ 

This was the condition confronting Chief Justice 
White, of the United States Supreme Court, when he 
and his colleagues set out last spring to revise the Rules 
of Practice for the Courts of Equity of the United States. 
How resolutely the Supreme Court dealt with this condi- 
tion appears from the new rules themselves. 

Rule 16, relating to trials, requires that testimony 
shall, except in extraordinary cases, be taken in open 
court and reads as follows: 


*Counsellor at- Law, 40 Wall St., New York City. 
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In all trials in equity the 
be taken orally in open 
by statute or these 
admissibility of all 


testimony of witnesses shall 
court, except as otherwise provided 
The court shall pass upon the 
offered as in actions at law. 
When evidence is offered and excluded, and the party against 
whom the ruling is made thereto at the time, the 
court shall take and report so much thereof, or make such 
a statement respecting it, as will clearly show the character 
of the evidence, the form in which it was offered, the ob- 
jection made, the ruling, and the exception. 


rules. 
evidence 


excepts 


What may be expected of this rule is intimated in the 
report above quoted, submitted to the House of Repre- 
sentatives last August: 


The evidence 
the judge 
dence 


should be introduced in open 
who is to heir the argument as soon 
is concluded. 
promptly and 
amount of 
inimaterial 


court before 
as the evi- 
The judge is thus in a position to deal 
effectively with the whole proceeding. The 
evidence introduced is greatly lessened because 
irrelevant inquiries, impertinent questions 
ruled out. The value of the evidence also may be 
determined because the judge hears and sees the 
witnesses and may infer from their behavior, intonation, and 
appearance, as well as from the 
tive credibility. 

Litigation which now takes years would, 
trial, be disposed of in as many 


issues, 
may be 
properly 


words spoken, their rela- 
through such a 
months, and where desired 
few weeks. In the presence 
armed with power to exclude evidence or to 
production, and instructed, through his con- 
tinued presence, in the merits of the controversy, that abuse 
of the legal process which has become the scandal of the 
patent and one of the most potent instruments of 
oppression would cease, Justice, swift and more certain, 
would prevail. 


could even be disposed of in a 
of an able judge 
enforce its 


practice 


According to Rule 47, no exception to the foregoing 
rule will be allowed except in very unusual vases, incon- 
trovertibly proved under oath, and even then only under 
the strictest conditions as to the time within which dep- 
positions must be taken and filed. The rule is very ex- 
plicit : 


The court, upon application of either party, when allowed 
by statute, or for good and exceptional cause for departing 
from the general rule, to be shown by affidavit, may permit 
the deposition of named witnesses, to be used before the court 
or upon a reference to a Master, to be taken before an Ex- 
aminer or other named officer, upon the notice and terms 
specified in the urder. All depositions taken under a statute, 
or under any such order of the court, shall be taken and filed 
as follows, unless otherwise ordered by the court or judge 
for good cause shown; those of the plaintiff within sixty days 
from the time the cause is at those of the defendant 
within thirty expiration of the time for the 
filing of plaintiff's deposition: and rebutting depositions by 
either party within twenty after the time for taking 
original depositions expires. 


issue; 
days from the 


days 


Rule 48 deals directly with the sorest subject of patent 
practice, namely, the testimony of expert witnesses in 
patent and trade-mark causes. 

Ina involving 
trade-mark, the 
that the 
testimony is 
in affidavits 


case the validity or 
district court 


testimony in chief of 


scope of a patent or 
upon petition, order 
expert witnesses, whose 
directed to matters of opinion, be set forth 
and filed as follows: those of the _ plaintiff 
within 40 days after the cause is at issue; those of the de- 
fendant within 20 days after plaintiff’s time has expired; and 
rebutting affidavits within 15 after the expiration of 
the time for filing original affidavits. Should the opposite 
party desire the production of any affiant for cross-examin- 
ation, the court or judge shall, on motion, direct that said 
cross-examination and any re-examination take place be- 
fore the court upon the trial, and unless the affiant is pro- 
duced and submits to cross-examination in compliance with 
such direction, his affidavit shall not be used as evidence in 
the cause. 


may, 


days 


The result of these rules, in spite of the shortening of 
litigation which they will effect, will be to increase the 
labors of the judges. In districts where the court cal- 
endars are already crowded, this may make necessary 
the creation of additional judgeships. No one, least of all 
any litigant or lawyer having to deal with the courts, 
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will deplore this possibility. Indeed, simply as an addi- 
tional argument to induce Congress to create additional 
judgeships in many of the districts, the new rules will 
justify themselves. When the attention of Congress is 
thus directed to the subject, it is confidently hoped that 
it will see also the necessity of providing at the same 
time for a Court of Patent Appeals, to hear appeals in 
patent causes from the nine Circuit Courts of Appeal, 
over which the Supreme Court, under the existing prac- 
tice in respect to patent causes, has scarcely any appellate 
powers or opportunity to correct or reconcile conflicting 
decisions. These improvements in the courts dealing 
with patent matters have become more imperative, and 
probably nearer to accomplishment, as the result of the 
new rules. 

The zeal of the Supreme Court of the United States 
to prevent prolixity of testimony and undue expansion 
of the record appears throughout the new rules. 

Depositions before an examiner are expressly permitted 
to be in narrative form instead of in question and 
answer (rule 49). No transcript of evidence before the 
examiner can include argument or debate (rule 51). 
“The evidence to be included in the record (on appeal),” 
says rule 75, “shall not be set forth in full, but shall be 
stated in simple and condensed form, all parts not es- 
sential to the decision of the questions presented by the 
appeal being omitted and the testimony of witnesses 
being stated only in narrative form, save that if neither 
party desires it, and the court or judge so directs, any 
part of the testimony shall be reproduced in the exact 
words of the witness.” 

The determination of the Supreme Court to stamp out 
the common devices by which patent litigation has here- 
tofore been made burdensome is notably expressed in 
Rule 76: 


In preparing the transcript on an appeal, especial care 
shall be taken to avoid the inclusion of. more than one copy 
of the same paper and to exclude the formal and immaterial 
parts of all exhibits, documents and other papers included 
therein; and for any infraction of this or any Kindred rule 
the Appellate Court may withhold or impose costs as the 
circumstances of the case and the discouragement of like 
infractions in the future may require. Costs for such an in- 
fraction may be imposed upon offending solicitors as well as 
parties. 

The way of the procrastinator in patent litigation will 
hereafter be hard. 

“After the time has elapsed” says rale 56, “for tak- 
ing and filing depositions under these rules, the case shall 
be placed on the trial ‘calendar. Thereafter no further 
testimony by deposition shall be taken except for some 
strong reason shown by affidavit. In every such appli- 
cation the reason why the testimony of the witness can- 
not be had orally on the trial, and why his deposition has 
not been before taken, shall be set forth, together with 
the testimony which it is expected the witness will give.” 

“After a cause shall be placed on the trial calendar,” 
says rule 57, “it may be passed over to another day of 
the same term, by consent of counsel or order of the 
court, but shall not be continued beyond the term save 
in exceptional cases by order of the court upon good 
cause shown by affidavit and upon such terms as the 
court shall in its discretion impose. Continuances be- 
yond the term by consent of the parties shal] be allowed 
on condition only that a stipulation be signed by coun- 
sel for all the parties and that all costs incurred there- 
tofore be paid. Thereupon an order shall be entered 
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dropping the case from the trial calendar, subject to re- 
instatement within one year upon application to the 
court by either party, in which event it shall be heard 
at the earliest convenient day. If not so reinstated 
within one year, the suit shall be dismissed without pre- 
judice to a new one.” 

Finally, the probability of having to endure a new 
trial simply because the Appellate Court may reverse the 
decree on the ground that the Trial Court improperly 
excluded certain evidence is reduced to a minimum. 

“If the Appellate Court” says rule 46, ‘shall be of 
opinion that the evidence should have been admitted, it 
shall not reverse the decree unless it be clearly of opinion 
that material prejudice will result from an affirmance, 
in which event it shall direct such further steps as jus- 
tice may require.” 

Under this rule the Appellate Court, instead of direct- 
ing a new trial involving a repetition of the tedious per- 
formance of assembling all the proofs and witnesses and 
presenting the evidence again before the Trial Court, 
may let the decree stand, if it appears that no material 
prejudice resulted from excluding such evidence; and if 
it is satisfied that prejudice did result from excluding 
such evidence, it may simply direct that the lower court 
open the case for the sole purpose of receiving such evi- 
dence together with such further evidence as may be of- 
fered in opposition thereto, and then reconsider its decis- 
ion in the light of such new evidence. 

These rules went into effect February 1, 1913. Alone, 
and without the necessity of any amendment in the law, 
they have removed what probably has been the chief 
ground for the recent criticism of the patent system. 
Taken in conjunction with the report of the President’s 
Commission which investigated the Patent Office, they 
point the way to improvements which, without any act 
of Congress, can be effected, in the administratiion of 
the patent laws, and illustrate the futility of seeking, 
by fundamental changes of the patent system and radi- 
cal abridgment of the rights of patent owners, to accom- 
plish reforms that so easily and so completely can be at- 
tained without resort to legislation. 

+ 
ee 

A Very Heavy Truck Load was hauled through New York 
City streets by a motor truck on Mar. 18. The hauling was 
done by a La France hydraulic transmission motor truck, 
which uses the Manly variable-speed hydraulic drive, the 
advantages of which in perfect speed control and exertion of 
a slow powerful steady pull in starting are similar to those 
of the Pratt hydraulic transmission described in our issue of 
Oct. 31, 1912. The load to be hauled consisted of a door frame 
for the safety deposit vaults to be installed in the basement 
of the new Clearing House Building. The door frame wus 
made by the York Safe & Lock Co., and was delivered on a 
lighter at Pier 11, East River. The frame was 7 ft. 6 in. wide, 
9 ft. long, and weighed 52,600 lb. It was loaded upon a very 
substantial four-wheel wagon, which weighed empty 16,400 
.b. A span of horses were attached to this wagon to guide 
he pole and steer the wagon, but the traction was furnished 
vy a La France hydraulic motor truck, weighing 4% tons, 
which was itself loaded with five steel plates for the vault 
weighing together 12,100 Ib. The total load to be moved, 
therefore, was 90,100 lb., or substantially 45 tons. The load 
per wheel on the truck carrying the door frame was 17,250 
tons. The Street Department refused to permit the load to 
be hauled through Wall St. on account of possible injury to 
pavement. It therefore proceeded to its destination by way 
of Front St. to South Ferry and then up Whitehall St. and 
Broadway. The truck was hauled up the 44% grade at 
Bowling Green without difficulty, and to demonstrate its 
starting power was stopped on this grade and started again. 
The load was moved without injury to the pavement, except 
the breaking of one manhole cover on Whitehall St. 
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A New Locomotive Testing Plant 


By 


SY NOPSIS—Determinations of the efficiency of loco- 


motive performance can be made to best advantage for 
scientific accuracy in a laboratory or testing plant, where 
kept 

the 
varying and disturbing influences of aan Tr, condi- 


Road tests, of still 
but there are many tests and investiga- 


the load and speed can be adjusted and varied or 


s free f rom 
track 


COUrSE, 


“uniform at will, and where the engine 


Lions and trate CONAILELONS. 


h ave th eir USES, 


tions which cannot be made satisfactorily with an engine 


on the road. In the laboratory, the engine ts anchored 


by its drawbar to a dynamometer, and its driving wheels 
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plant was built 21 years ago at 
designed by Dr. W. F. M. 
charge of the 
the least of 
couragement 
menters to 
are four 


Purdue 

who 
engineering at 
influences of 


University. It 
was at that 
that institution. 

this plant is the 

offered to other experi- 
laboratories. At present there 
plants in this country and two in 
addition to the small number of existing plants 
and the present article describes the new plant 

University of DTllinois, which will be put in Operation in 

April. The TIllinois legislature at its last session included 

among its appropriations for the university $200,000 for new 

buildings for the Engineering, and it was decided 
this for a transportation building and a locomotive 
laboratory for the department of railway engineering. The 
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Kra. 1. SECTIONAL PLAN 


rest on wheels which are revolved by the friction of the 
engine wheels. Hydraulic brakes applied to the axles of 
the supporting wheels enable the load or resistance to be 
applied or desired. This country has taken 
the lead in the construction and use of testing plants of 
this kind, and three engineering colleges include them 
among their equipment. The accompanying article de- 
scribes the latest of these, which presents some special 
features of novelty and importance. 
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locomotive testing plant has placed at our disposal a 
for studying the locomotive which has made good the 
deficiencies of road testing. The first locomotive testing 


varied as 


The 
means 


*Paper before 
+Professor of 
Urbana, III. 


Western Railway Club, 
Railway Eng 


Chie Mar. 18, 1913. 
rineering, University of Illinois, 


ago, 


AND ELEVATION OF THE 
UNIVERSITY O 


New Locomorive-TestinG PLANT 
F ILLINOIS 


AT THE 


plant has been designed with 
suitable to test new designs of locomotives as they appear, 
in the confidence that the railways and builders would be 
willing to keep upon the plant locomotives of recent design, 
concerning whose performance information is desired. Figs. 1 
and 2 show the general arrangement of the plant. 


the intention of making it 


*The Purdue plant, erected in 1891, was followed 
by a temporary plant, at South Kaukauna, Wis., on the Chi- 
cago & Northwestern Ry., designed under the direction of Mr. 
Quayle. This was succeeded in 1895 by a permanent plant, 
designed by Mr. Quayle and erected at the C. & N. W. Ry. 
shops in Chicago. In 1899, Columbia University, having been 
given a locomotive by the Baldwin Locomotive Works, pro- 
vided for a testing plant which is erected in the mechanical 
engineering laboratory. In 1904, the Pennsylvania R.R. in- 
stalled at the St. Louis Exhibition what was at that time the 
largest and most elaborate plant yet built. This later was 
removed to Altoona, Penn., where it has been in almost 
constant Operation since. In 1904, there was also erected in 
the Putiloff Works at St. Petersburg, Russia, a similar plant 
designed by M. V. Coloboloff and S. T. Smirnoff. The follow- 
ing year there was erected in England a plant under the di- 
rection of Mr. Churchward of the Great Western Ry.,.at the 
Swindon works of that company. 


in 1894 
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SUPPORTING WHEELS AND HYDRAULIC BRAKES 

Any locomotive testing laboratory consists essentially of 
(1) a means for so supporting the locomotive that its wheels 
may be rotated and that the power developed may be ab- 
sorbed and either dissipated or transferred, (2) a means for 
anchoring the locomotive when so mounted and for measur- 
ing the tractive effort developed, (3) means for supplying and 


mensuring coal and water, and (4) means for disposing of the 
gases and exhaust steam. The supporting mechanism in 
this plant (as in all others) consists of wheels whose posi- 
tion may be varied to conform to the the loco- 
motive’s driving wheels. The supporting are 652 in. 
diameter, provided with plain tires and 11%- 


spacing of 
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Fria. 2. Cross-Section or LocomotTive-TESTING PLANT 


in. axles, the axles and tires being of heat-treated carbon 


steel. 
The 
speeds 


use of 52-in. supporting wheels involves rotating 
high 500 r.p.m. in testing high-speed locomo- 
tives. Such speeds may give rise to difficulty in the operation 
of the bearings although they have been designed with re- 
gard to these conditions. However, provision has been made 
(in the design of the bearing pedestal) for using T72-in. 
wheels, if it proves desirable. The axles supported at 
each end just beyond the wheels, in bearings 9%x20 in, 
which are provided on the under side of the journal only. 
These bearings are carried in self-aligning shells which are 
supported in pedestals of exceedingly heavy construction. 
Oil is provided at two points in the bearing cap, where it is 
supplied under head from an elevated supply tank. The 
bearing pedestals rest on massive cast-iron bed plates which 


as as 


are 


run the entire length of* the testing pit, and as the bolt 
heads are held in slots running the length of the bed, the 


any desired position on the bed. 
axles provide means for absorb- 
ing the power developed at the driving-wheel rim, as shown 
by the cross-section in Fig. 2. These are the type used 
in all other American testing plants, and designed by 
Prof. G. I. Alden, of Worcester, Mass., under general speci- 
fications prepared by the designer of the plant. One of 
these brakes is mounted on each end of each supporting axle. 
Each brake (Fig. 3) consists essentially of three cast-iron 
disks, A, which are keyed to the supporting axle, and which 
rotate between water-cooled copper diaphragms B, carried 
in a stationary casing C. The cast hub D and the three 
disks form an integral rotating element which is keyed to 
the axle and turns with it. The casing and its diaphragms 
are prevented from rotating by means of links attached to 
the bed plates. The diaphragms form within the casing three 
compartments within which the cast-iron disks rotate. The 
surfaces of the disks and of the diaphragms are lubricated by 
cil fed in at the periphery of the disks and taken off at the 
hub. The diaphragms form also within the casing four water 


pedestals may be shifted to 
Hydraulic brakes on the 


or 


were 


compartments which have no communication with those 
within which the disks rotate. Water is fed into these 
water compartments at E, and is taken off at F.. The 
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existing in these 
will by means of suitable 


pressure water 


valves 


spaces 


the 


may be 


brake 


varied at 


in piping. 


The operation of the brakes is as follows. Power received 
from the driving wheels of the locomotive is transmitted 
through the supporting wheels and axle to the cast-iron 
brake disks; these in turn transmit it by friction to the sur- 
faces of the copper diaphragms against which they rub. By 
varying the water pressure, the friction between the disks 
and the diaphragms may be varied in accordance with the 
amount of power to be absorbed. The entire power of the 
locomotive is thus dissipated at the surface of the. dia- 
phragms and carried away as heat in the water which cir- 
culates through the _ brakes. Each brake is designed to 
develop a resisting torque of 18,000 lb.ft., which is more than 


is likely to 
locomotive 

The above 
motive and to 
reinforced concrete 
thickness from 3% ft. 
surmounted at the 
the anchorage 


be transmitted to it the 


driver. 


by most heavily loaded 


which 
power, is 


machinery, the 


on a 


serves loco- 
of 
in 
rear. It is 
which 


to support 
all carried 
and 12 ft. wide, 
to 5 ft. at the 
pyramidal pedestal 
dynamometer. 


its slab 

ft. long 
at the front 
rear end by a 
for the 


absorb 


93 varying 


serves as 


TRACTION DYNAMOMETER 


The locomotive is 
dynamometer of the 
of a weighing head 
head is an oil chamber 
and balances any force 
The pressure of the oil 
load transmitted through a 
bore similar smaller oil 
which moves the of a substantial but very sensitive 
scale. The force transmitted to the dynamometer is thus 
weighed. In design this instrument is very similar to that of 
the original dynamometer furnished for the Purdue uni- 
versity plant. Its capacity, however, is about four times 
as great, namely 125,000 lb.* Up to this limit it will meas- 
ure with great accuracy any force transmitted to it from the 
locomotive. One feature of special interest is that the 
justment of the poise weight on the scale beam is accom- 
plished automatically. This has permitted (for the first 
time in this type instrument) the development of a de- 


anchored by a massive drawbar 
type, which 
and a weighing 
with a flexible 

transmitted from 


in this chamber 


to a 
essentially 
Within the 
which receives 
the 


Emery consists 
scale. 
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tube of small 
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THe ALDEN Hypravutic ABSORPTION BRAKE 
FOR LOCOMOTIVE-TESTING PLANTS 


Fie. 3. 


vice whereby the amount of the force weighed the scale 
is autographically recorded. 

The capacity of this instrument is about 15,000 lb. in ex- 
of the greatest tractive effort which could be imposed 
it by even the powerful Mallet locomotive now 
existence. The plant can test the largest of these Mallet 
engines; and at the same time all the equipment and the 
building itself have sufficient margin in size and capacity to 
allow for a very considerable in weight and 


power of locomotives 


on 


cess 
upon most 


in 


increase size, 


DETERMINING EXHAUST GASES AND CINDERS 


disposing of the exhaust 
and new solutions have been 
importance of determining accu- 
in the exhaust gases, it was de- 


providing means for 
problems were presented 
In view of the 
total fuel lost 


In 
new 
reached. 
rately the 


fases, 


*The maximum capacity of the dynamometer used in the 
Pennsylvania R.R. plant at Altoona is 80,000 Ib. 
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Fig. 4. Srack AND CINDER-COLLECTING CHAMBER 


modern locomotive when 
located 
fundamental 

the 
insure 


working at high power would be 
within the building. A 
designing the 


providing a stack of 


too large to be conveniently 


second consideration in 


exhaust 
sufficient 
discharged at 
occupants of neighboring 
buildings. It was decided that 
this would require a stack about 8 ft. diameter and at least 
80 ft. high. Further study made it apparent that these 
features could be embodied in structure. This has 
accomplished the combined cinder-separator 
stack which is shown in Fig. 4 and is located 
laboratory. 

The 


stack are 


system was 
height to 


a height as to 


necessity of 
that the gases would be 
prove inoffensive to 
university 


such 


residences and 

two 
been 
smoKe- 


the 


one 
by and 
outside of 
exhaust 


gases as 


they from the locomotive 
discharged into a steel exhaust elbow which carries 


emerge 
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the 
the 
and 


over to a horizontal duct 
The gases are drawn 
exhaust fan. Probably the heaviest cinders 
this duct, but the velocity within it is 
the heaviest particles will be carried 
Whatever accumulate here may be 
traps provided in the bottom of the duct, 


gases up and 
roof trusses. 
duct by an 
will be dropped in 
such that all but 
through the fan. 
removed through 
and weighed. 

The and solid matter passing through the 
delivered by a breeching or flue to the separator. They enter 
this at A, and in they must pass downward 
and around the doing they are given a 
whirling motion which causes the cinders to move toward 
the wall, along which they drop to the hopper C, while 
the gases downward and out to the stack through the 
mouth of the sleeve. The cinders collecting at the bottom of 
the hopper are drawn off and weighed. This separator is 
surmounted by a 45-ft. radial-brick stack. 

The nature of the mixture of exhaust gas and 
steam has made it to avoid the use of metal. The 
exhaust elbow within the building necessarily has been made 
of steel, and will need occasionally to be renewed. The 
duct and fan breeching, however, are of asbestos board which 
will resist corrosion. The duct is 7 ft. diameter, and made up 
of separate that its length may be varied. The 
fan has a runner 6 ft. diameter, and will pass, at maximum 
speed, 140,000 cu.ft. of gas per minute. The breeching has a 
minimum cross-sectional area of about 24 sq.ft. 

The outer shell of the separator is built of reinforced- 
concrete, lined with hard-burned red brick (as is the hopper). 
3etween the lining and the shell is a 2-in. air space to pro- 
tect the shell from undue heating. Any leakage of gas into 
this space is vented to the outside air through openings in the 
shell, which serve circulate cool air through the air 
space. The inside and hopper are of reinforced con- 
crete. The stack is unlined, but is laid up in acid-proof cement. 

[We informed by Dean W. F. M. Goss that the first 
lecomotive to be tested was received at the plant Apr. 11. 
This is No. 958 of the Illinois Central R.R.—a modern con- 
solidation-type freight engine with eight drivers, weighing 
182 tons.—Ed.] 
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Repairs to a Reinforced-Concrete 


Chimney 
By C. E. Smirn* 

In 1903 a reinforced-concrete smoke-stack was built 
for the power house of the Kansas-Missouri Elevator Co., 
at Kansas City, Mo. The smoke-stack has a total height 
above the ground of 160 ft. The lower 60 ft. is com- 
posed of a double shell and the upper 100 ft. of a single 
shell, the entire’ chimney being reinforced horizontally 
and vertically by mild-steel T-bars. The horizontal bars 
are IxlxJ4-in. bent circular and the vertical bars are 
IYyxtlyxly in. 

The inner shell of the lower portion is 4 in. thick 
and has an internal diameter of 5 ft. It is reinforced by 
horizontal circular T-bars 18 in. apart and vertical T-bars 
16 in. apart. The outer shell of the lower portion is 
separated from the inner shell by a 4-in. air space. The 
outer shell thick and has an external diameter 
of 7 ft. 8 in. It is reinforced by horizontal circular 
T-bars 3 ft. apart and vertical bars spaced approximately 
Soin. apart at the bottom of the chimney, the space in- 
creasing by decreasing the number of bars until the bars 
are 6 in. center to center for the upper portion of the 
outer shell. At the top of the double-shell section of 
the chimney the inner and outer shells merge, vents being 
left in the inner shell for purposes of expansion. 

Above this portion extends 100 ft. of chimney having a 
single shell with an external diameter of 6 ft., the thick- 
ness of shell being 6 in. for the lower 45 ft.. 5 in. for the 
next 30 ft. and 4 in. for the top 25 ft. The 
reinforcement circular T-bars 3 


*Bridge 


is 8 in, 


horizontal 


consists of ft. apart 
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throughout the entire height and vertical reinforcing bars 
approximately 3 in. center to center near the bottom 
of the single shell and 18 in. center to center at the top 
of the chimney. 

On account of the extremely thin shell, especially near 
the top, the outstanding edges of the reinforcing bars 
come very close to the surface of the concrete. 

In the fall of 1912 it was noticed that during severe 
winds the chimney gave out a grinding sound and chunks 
of concrete fell from its outer surface, creating con- 
siderable alarm among the employees having duties near 
the base of the stack. 

Close inspection from the iron ladder attached to one 
side of the chimney and by telescope of the remaining 
surface, indicated that the entire upper portion, 100 ft. 
high, was cracked vertically and horizontally into a large 
number of rectangular slabs, the cracks being located 
along the lines of the reinforcement and that the cracks 
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would soon become so large as to permit. corroding in- 
fluences to reach the thin reinforcing members, which 
would have resulted in the early collapse of the chimney. 

On account of the fact that the elevator is almost con- 
tinually busy and for the further reason that the neces- 
sity for the repairs became apparent at a very busy sea- 
son, it was decided to make repairs without taking the 
chimney out of service. 

The upper edge of the chimney had deteriorated so 
badly and the concrete there was so shattered and loos- 
ened that it was considered unsafe to suspend a swinging 
platform from the top, so a temporary timber staging 
resting on the ground was erected around the chimney 
reaching to the top and the bracing was so arranged that 
platforms could be placed at intervals of about 6 ft. 
From these platforms a very careful examination of the 
entire chimney was made. | 

It was found that the cracks were much larger and 
more open, and the chimney in much worse condition 
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than was indicated by the preliminary examination. In 
many places the reinforcement was entirely exposed and 
had already deteriorated considerably by corrosion. The 
ease with which concrete was knocked off the reinforce- 
ment by blows of a small hammer indicated that T- 
bars are entirely unsuited to use for this purpose in thin 
layers of concrete. It was apparent that the expansion 
and contraction of the chimney, together with the strains 
caused by the wind, cracked the concrete along the lines 
of the horizontal circular bars and that the sections later 
cracked along the vertical bars. The outstanding edges 
of the T-bars were in many places only 14 in. from the 
surface of the concrete. It is difficult to understand why 
deformed rods were not used. 

It was decided to cover the entire 100-ft. upper por- 
tion with a reinforced-concret« thick, and re- 
pairs were started immediately. As there were no signs 
of failure in the lower double portion, no repairs were 
made, but it was given a coat of grout applied as a paint, 
both to secure a uniform appearance and to make the 
surface better able to resist 
tions. 


shell 3 in. 


the adverse weather condi- 


Before placing the reinforced-concrete shell all loose 
concrete that could be readily dislodged by a hand ham- 
mer was removed, the cracks and exposed reinforcement 
were brushed clean and all openings and cracks filled with 
grout. Deformed in. in diameter were placed 
vertically 6 in. apart entirely around the chimney, the 
lower ends of these rods being set and grouted in holes 
drilled in the outer shell of the lower portion of the 
chimney. Deformed bars 34 in. in diameter were alsc 
bent around the chimney to form a spiral from top to 
bottom with 6-in. pitch. The rods were placed as nearly 
as possible 1144 in. from the outer surface of the chim- 
ney. 


rods 8 


Four lifts of steel forms were used. Each lift consisted 
of two half-cylinders of No. 10 steel plates 3 ft. high. 
stiffened top and bottom and at the ends by small angle 
irons in which bolts were placed to hold the sections to- 
gether. The inside diameter of the forms when set up 
was 6 ft. 6 in. 

The concrete was mixed “dry,” in order to permit 
arly removal of the forms, and was thoroughly tamped 
in place. Most of the concrete was placed when the tem- 
perature was slightly below freezing but no precautions 
were taken to prevent freezing. As the chimney was in 
use throughout the work, having an external temperature 
of about 80° F., the new concrete set rapidly and per- 
mitted the removal of the forms after 24 hours which 
permitted the placing of about 12 ft. 
day. 

The former weight of the chimney was 467,000 |b. and 
tne overturning moment of the wind about the base, as- 
sumed at 50 |b. per sq.ft., 2,293,500 ft.-lb., making the 
maximum pressure on the base 2300 lb. per sq.ft. The 
reinforcement added approximately 75,000 |b. weight 
which increased the base pressure to 2600 Ib. per sq.ft. 
As the base is 20 ft. square, 1 ft. ground, 
and no settlement had ever been experienced, no fears 


height each 


in 


deep in the 


were felt of the stability of the chimney under the in- 


creased load. 


The work was carried out on a force account basis under 
the direction of the engineering force of the Missouri Pa- 
cific Ry. Co., by Flanagan Brothers, of Kansas City, Mo., 
and cost about $2500. 
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Two Heavy Railway Bridges Wrecked 
by the Miami River 


The four views on the opposite page illustrate strik- 
ingly one important element of the recent Central States 
floods—the amazing extent of bridge destruction. ‘Two 
structures of most modern design are shown, both com- 
pletely wrecked. The substructures are washed out. or 
underscoured and tipped, and the excellence of the super- 
structures then could not save them. To get a genera! 
idea of what the flood period meant throughout Olio and 
Indiana it is only necessary to multiply these pictures 
several scores of times, and to realize that practically 
all railways south of the Erie-Ohio divide were reduced to 
the conditicn of that shown. 

The cutoff of the C., C., C. & St. L. Ry. on which these 
bridges occur was mentioned in our last issue, and a 
sketch map was shown. The upper two pictures on the 
opposite page show the bridge over the Miami & Erie 
canal, the Ohio Electric Ry. and a highway, just south of 
Miamisburg, Ohio; the lower views show the Miami River 
bridge some distance south (the northerly of the two river 
crossings of the cutoff). While the river bridge has 7 
spans, it is on skew location, so that the clear channel 
width is much less than the bridge length. The piers 
tipped upstream, and the broken abutment, prove the in- 
tensity of current action. At the canal bridge (upper 
views) the scouring action is even more evident; this 
bridge is at a distance of a quarter mile or more from 
the river. 
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The Status of Engineering* 


Engineers as a body are duly esteemed by others, and are 
themselves proud of their profession. It is only when they 
come asking for recognition that anyone is in the least de- 
gree inclined to look down on them, and then it is their 
attitude rather than themselves that merits contempt. The 
status of engineering as a profession is secure, the status of 
the individual members of the profession seems to be more 
doubtful, and the reason assigned is that men with neither 
the education nor the experience necessary to a proper pro- 
fessional standard are yet recognized by the public as en- 
gineers. 

We may pass over the complaint that the word “engi- 
neer” is used to include artisans in engineering works. 
There are many ambiguities in the English language which 
are yet easily recognized, and no one hearing of “an engi- 
neers’ strike” supposes that Great George Street has closed 
its doors, nor thinks that the engineer responsibte for the 
design and construction of a reservoir is merely a_ skilled 
workman. , 

The complaint, however, of incompetent and defective 
education among young engineers is more plausible, and to 
Whatever extent it may be true, to that degree does it tend 
to lower the status of engineers, if not of engineering. The 
difficulty is said to arise from the fact that the engineering 
profession draws its recruits from every class of the com- 
munity, and that the social status of a profession depends on 
the class from which its recruits are drawn. The remedies 
proposed are State recognition and a State examination suffi- 
ciently stringent to exclude the incompetent. 

Now if it be true that the lowering of the status is due to 
an inordinate leavening from the lower strata of society, no 
State recognition can alter that. Status is an individual 
matter dependent on birth, character, and upbringing: and 
the State cannot control the private judgment of the com- 
munity nor foree it to call a sow’s ear a silk purse. 

State examinations would do something to keep the pro- 
fession select, as it keeps the Indian Civil Service and the 
Army select, not by raising the standard, for it lowers it, 
but by making the preparation for the examination too ex- 
pensive for any but the well-to-do. It would keep out just 


*Extracts from an editorial in the “Contract Journal,” 
London, April 16 
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those who should be let in easily, the men of brains and 
personal character sufficient to raise them from the ranks 
despite their lack of any liberal education. 

It has been well said that the Stephensons could neithe 
of them have passed the examination of the Institution of 
Civil Engineers. Men who rise from the ranks are likely to 
have sufficient sense and adeptability to make their own 
Status, and to adopt, easily and naturally, the manners and 
conventions of their new surroundings. 

But for men who are lifted from the ranks, State recog- 


nition can do nothing. Some have urged the adoption of 
trade-union methods to raise, not status, but salaries. We 
have always understood that trade-union methods aim it 


putting the good and bad worker as near aS may be on an 
equality, and discouraging individual effort. But individual 
effort is the life-blood of engineering, and there can be no 
Surer means of degrading the profession than to discourage 
it. By all means Keep out the incompetent, but let the en- 
gineers themselves do it: not rely on the State, which means, 
in effeet, on a number of men ignorant of engineering. 


> 
ee 


Notes on the Flood in the Lower 
Mississippi 
BY A. L. DABNEY* 


The maximum rate of discharge at Cairo in this year’s 
flood is, in the writer’s opinion, very nearly the same 
as in last year’s. It is true that the stage at Cairo was 
0.7 ft. higher this year than last, but it seems probable 
that less water escaped through breaks in the levees on 
the west side of the river near Cairo. Definite informa- 
tion on both these points is lacking, however. 

Nearly all of the water that escaped through the breaks 
opposite Cairo returned to the river a short distance be- 
low, so that these breaks which gave some relief to Cairo 
gave much less relief to Memphis and points below. 

It was estimated that last year’s flood would have 
reached about 47.5 or 48 ft. gage height at Memphis if 
there had been no breaks. Indications are that it might 
have reached about 47 this vear, even after the occurrence 
of the breaks near Cairo, had no breaks occurred in this 
vicinity. 

The lower St. Francis levees were designed to with- 
stand a stage of 42 or 45 ft. at Memphis, and were only 
GO per cent. complete hy this standard: vet they held 
the 1912 flood up to a stage of 45. Several breaks oc- 
curred in that district last vear, when that stage was 
reached at Memphis, allowing about 214 ft. of the flood 
crest to escape into the St. Francis Basin. Here was a 
reservoir just in the right place to lower the gage at 
Memphis. By filling several million acres to a depth 
of about 10 ft., the stage at Memphis was kept down 
these 244 ft. The highest stage at Memphis last year 
was +5.5. 

This year a stage of 46.5 was reached at Memphis. 
The crest of the flood had almost reached here before 
a break occurred that gave material relief at this point. 
The first break in the Lower St. Francis levees occurred 
on the afternoon of Apr. 8, at a point about 23 miles 
below Memphis. The gage at Memphis read 45.5. ft 
when this break occurred. The rise of the river at Mem- 
phis was not materially interrupted by this break. an 
excellent illustration of the fact that an outlet will lye 
little relief to points upstream beyond a very short dis- 
tance. 

The following afternoon, Apr. 9, during a heavy wind 
and rain storm, when the gage read 46.4, two breaks oe- 
curred in the St. Francis levee about 40 miles above 


*Memphis, Tenn. 
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Memphis. I believe these last breaks would not have oc- 
curred, even with the heavy odds against the flood fight- 
ers, if the weather had not made it impossible to hold 
the laborers on the work. 

The result of the three breaks was a fall at Memphis 
of about 2 ft. in the first #8 hours and 21% ft. in the 
first The lower half of the St. Francis basin 
After it 
was filled, there was still a stage at Memphis 4 ft. higher 
than was ever recorded before 1912. 

Ilad the levees of the Lower St. 
trict been 4 or 5 ft. 
probably 


72 hours. 


Was an empty reservoir, in a very good place. 


Dis- 
higher than ‘they were, they would 
held, ; tt. 
higher with commensurate base, they would have been 


Francis Levee 


have been Had they been 6 or 
reasonably secure. 

The St. Francis levees were reported by the Cliet 
Engineer of that district before the 1912 high water, 
to be only 60% complete; yet their giving way under 
! ft. more water than they were designed for, is taken as 
evidence that As well say that a 
bridge is a failure if it breaks under twice the specified 
test load. 

It is of interest to compare the precipitation chart for 
the March storms of this year (ENG. News, Apr. 10), 
with the chart for March, 1912, published with Prof. 
Frankenfield’s paper in ENGINEERING NeEWs of Apr. 18, 
1912. The heavy rains did not fall in the same place. 
Perhaps the reservoir advocates can design us a_reser- 


levees are a failure! 


voir that can be moved about on short notice to where 
it is most needed! 

The faddists under full steam again, and there 
seems to be serious danger that they will create confusion 


are 


in the minds of Congressmen. 

National Board of River Con- 
trol created with General Bixby or Colonel Townsend at 
its head and with Colonel Goethals on the Board because 
he is an able man and also to satisfy those who think 
that no one knows just what to do with the Mississippi 
River if he has not built the Panama Canal. It would 
be a misfortune, however, if this Board were entangled 
by the intricate that Newlands has 
ceeded in spinning. It would unfortunate if 
any change should be made in the present policy of pro- 
viding the Mississippi River Commission with funds to 
continue the valuable work that they have been accom- 
plishing. The National Board should have had ample 
time to study the question of river control thoroughly 
and then recommend to Congress the organization, meth- 
which it believes should be adopted; but the 
work of the Mississippi River Commission should not be 
interrupted meantime. 


I would like to see a 


web Senator suc- 


also be 


ods, ete., 


Reverting to the leveees: From 1897 to 1913, sixteen 


years, the Upper Yazoo levee district, with an area of 
about 2 million acres, has had no Mississippi River water 
in it. From 1903 to 1912, nine years, no levee district 
on the lower Mississippi had a single break. Yet had 
the levees not existed, practically the entire lower Miss- 
issippl valley would have been inundated several times 
during that interval. 

During an ordinary high-water season when the levees 
show no weakness, the residents in the valley go about 
their daily business and a large number of them do not 
that the river banks. When, about 
once in ten years, an unusual flood comes and some of 
the levees (incomplete because the money has not been 


know is above its 
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provided to complete them) give way, a cry goes up that 
the levees are a failure. This cry does not proceed, how- 
from those with the heaviest interests behind the 

Certain organizations with ends to subserve 
which the “levees only” system (as they term it) stands 
in the way of, make as much capital as they can of the 
few breaks in the levees. 


ever, 


levees. 
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The Troy Dam; across the Hudson River at Troy, N. Y., 
is about to be put under construction by the Engineer Corps 
of the United States Army. As has been noted in previous 
issues of “Engineering News” (Feb. 1, 1912, p. 220; May 18, 
1911, p. 604; Jan. 23, 1913, p. 182), this dam has been the sub- 
ject of considerable controversy between the authorities of 
the State of New York and of the United States. Briefiy 
stated, some three years ago the State of New York, through 
its then constituted officials, transferred all rights which it 
could be supposed to hold in the water powers at the Troy 
Dam, to the United States, in return for the building of the 
dam by the federal government. Some two years later an- 
other administration in the state attempted to revoke this 
contract and for a short period the federal authorities ceased 
work on the project. In February, 1912, Secretary of War 
Stimson decided that the State of New York had no authority 
to annul its previous contract and ordered the Corps of Engi- 
neers to proceed to the construction of the dam. 

The Spring and Summer of 1912 were occupied in the pur- 
chase of property rights at the dam site. In September, 1912, 
bids were opened for the construction of the dam, but they 
were all rejected on the ground of too high price. Thereupon 
the Corps of Engineers decided to proceed to the construction 
of the dam with day labor. This construetion is about to com- 
mence, aS soon as it is possible to get into place the proper 
constructing equipment. The construction is in the immediate 
charge of Capt. Roger D. Black, U. S. A., stationed at Albany, 
and in the general charge of Col. William M. Black, U. S. A., 
stationed at New York City. 

The new Troy Lock and Dam is to be located across the 
Hudson River at Troy, N. Y., about 1400 {t. above the old 
timber crib Troy Dam, which has been in service for many 
years. It is to be a concrete gravity dam of ogee section, 
with a maximum height foundation of 35 ft., and an 
average height of 20 ft., the difference being due to the varia- 
tions in the river bottom, which is of Hudson River limestone. 
The dam is zigzag in plan to provide a longer spillway than 
the width of the river would provide. 


above 


There is a single-stage 
lock on the Troy side of the river; comprising an upper cham- 
ber 338 ft. long and a lower chamber 182 ft. long, both be- 
tween hollow quoins, giving an available lock length of from 
300 to 310 ft in the upper chamber and about half that length 
in the lower chamber. The lock is 45 ft. wide and will pro- 
vide 16 ft. over the miter sills at the lowest low water, which 
is 4 ft. greater than the greatest depth provided over the 
sills of the typical locks in the New York State Barge Canal, 
for which this lock forms an exit into the Hudson River. 

On the west side of the river there is to be made provision 
for future water power, with immediate power provided for 
the operation of the locks. It is estimated that 4000 hp. can 
be developed at this site by the new dam in contrast to about 
1800 hp., which is developed at the present Troy Dam. 

The controversy between the state and the federal govern- 
ment as to the ownership of future power remains in statu 
quo. State Engineer Bensel recommended in his last report 
that the Legislature make some arrangement whereby the 
State would be benefited by this power, and it has been indi- 
cated by previous Secretaries of War that the federal gov- 


ernment will be willing to make such an arrangement. 
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A New Type of Rubber Cushion Tire for automobiles, 
which is claimed to be as elastic and easy riding as the pneu- 
matic tire, has been developed by the Overman Tire Co., 250 
West 54th St., New York City. The tire has dovetailed re- 
cesses cut into it from each side alternately. These recesses 
allow the rubber between them to expand laterally when the 
weight comes upon each section, so that the total range of 
motion given by the tire approximates that given by a pneu- 
matic tire. The tire is made of a high grade of solid rub- 
ber, and is more expensive in first cost than the pneu natic 
tire. It is guaranteed for a service of 10,000 miles, however, 
which makes its cost per mile less than ordinary pneumatic 
tires, while it has the advantage of reliability and freedom 
from punctures, and it is claimed also that it has a grip on 
the road surface which makes unnecessary the use of tire 
chains. 



















Mav 8, 1913 


SSI VNAUUUALAU ONAL LAUUEUAUOUUL LUAU LAAT: 


A Solution of the Silt-Removal Pro- 
blem in Harbor Maintenance 


Wilmington, Del., as a seaport, had a commerce during 
the calendar year 1911 amounting to 859,736 tons, valued 
at $68,647,051. 

The amount of money expended on the improvement 
of the harbor and its connecting channels since 1836, is 
$1,107,985, of which the sum of $705,563 has been ex- 
pended since 1896 on the present project for a channel 
21 ft. deep. Dredging by ordinary methods has proved 
a failure so far as maintaining the projected 21-ft. chan- 
nel depth is concerned, due to the constant and rapid 
deposition of silt. Practically four times the amount of 
excavation, originally estimated, has been already re- 
moved and, instead of a 21-ft. channel, only an 18-ft. 
channel has resulted. And, owing to the accumulation 
of silt, a navigable depth of only 14 ft. has been main- 
tained. 

As the problem of preventing the harbor from rapid 
shoaling by silt deposits is not unique for the case of 
Wilmington, Major Raymond’s article, printed in this 
issue, will very likely be found of value in solving simi- 
lar problems elsewhere. That the economical solution of 
the problem by dredging has been made possible only by 
the use of a special type of suction dredge, which has not 
as yet been very extensively employed in the United 
States, but whose merits for this class of work have long 
been appreciated in Germany where it has been used for 
several years, will be of interest to engineers in charge 
of harbor maintenance work. 

The peculiar advantages of the Friihling type of dredge 
for just this kind of harbor work were set forth at length 
in our columns more than five years ago by John Reid, 
Naval Architect, of New York City, and the ability of 
this type of dredge to cope with the conditions at Wil- 
mington tends to substantiate the statement then made 
by Mr. Reid that “the Frihling system of suction dredg- 
ing will revolutionize present practice in submarine ex- 
cavation in soft materials, such as sand and mud.” 


ae 
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Amateur Engineering in the 
Newspapers 


In a recent letter to the editor of New York Times a 
correspondent writes that he has a valuable suggestion 
to make. He had long observed that asphalt pavements 
were very satisfactory, indeed they seemed to him to 
have but one drawback ; they were slippery in wet weather. 
Happy idea! why not prevent them from being slip- 
pery. How? Why so easy it is strange no one ever 
thought of it before. He would put grooves in the sur- 
face by rolling the new pavement with a cleated steam- 
roller!’ He hoped the city engineering officials would 
consider this. 

It is unfortunate that one so well qualified to suggest 
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improvements in asphalt pavements did not go more 
into detail as to how a corrugated steam-roller was going 
to be managed sO as to go pack and forth over the pave- 
ment always in the same grooves. Nor did he explain 
how his grooved pavement would have any advantages 
over a stone block pavement in which the joint filling is 
worn away. 

It would be wasted time, probably, to try to explain 
to this genius that engineers have for years been trying 
to eliminate the joints in block paving so far as pos- 
sible, so as to secure a perfectly smooth surface which 
offers least resistance to traction and has the least wear. 

Again in a later issue of the same newspaper is an 
article headed in large type “To End Flood Perils by 
Diverting Water,’ which begins as follows: 

Carroll L. Riker, the civil engineer who proposed last year 
that the Government guard Atlantic ship routes from ice by 
building a jetty across the Grand Banks of Newfoundland, 
announced yesterday that he had devised a plan by which the 
Mississippi Valley could be proteeted from floods. 

Mr. Riker’s “plan,” briefly described, is to create a 
new channel! for the surplus flood waters of the Mississ- 
ippi, extending from Cairo to the Gulf on the west side 
of the river. The new channel is to be ten miles in width, 
and Mr. Riker glibly remarks that the land within this 
channel “has only one or two minor villages upon it and 
could no doubt be obtained by the Government for less 
than $5,000,000 under condemnation proceedings.” 

Considering that these delta lands are sold at $40 to 
$200 an acre, Mr. Riker’s estimate is perhaps a little 
sanguine. Not more so, however, than his statement that 

The most difficult engineering job of the problem would be 
the simple task of forcing some steel tubes through the soft 
alluvial soil under the Red River. 

The tunnel under the Red River is really the secret of the 
whole proposal. You repeat that tunnel under the Arkansas 
when you get up that high. 

To an ordinary engineer, building tunnels under a 
river to carry the volume of water delivered by a flood 
channel ten miles wide might seem a bit herculean; but 
to a transcendental engineer like Mr. Riker it is merely 
“a simple task.” 

If Mr. Riker has any claim whatever to the title Civil 
Engineer, he would do well to consider that article in 
the code of ethics, in force in some of the national en- 
gineering societies which prescribes that new inventions 
or projects in engineering work should be spread before 
engineering societies, or in the technical press before pub- 
licity is sought in the newspapers. The contrary course 
may tend to seriously injure the reputation of the pro- 
fession in the public mind. 


2 


Lending City Credit to Aid Railway 
Projects 


We commented recently in these columns on the re- 
vival, by a North Carolina railroad promoter, of the old 
scheme of obtaining local aid from towns along the route 
of a proposed railway, in the shape of bonuses or sub- 
scriptions to stock. There has since come to our no- 
tice an appeal for local aid on a larger scale which is 
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The Denver, North- 
western & Pacific RRL, partially built by the late D. H. 
Moffatt, has been reorganized as the Denver & Salt Lake 
Ry., with Newman Erb as President. The City of Den- 
construction of the 
this 


necessary to its economical operation. 


being made to the city of Denver. 


tunne! 
road, which is 
As the present 
charter of Denver makes no provision for a loan of the 


ver is asked to aid in the 


under James Peak on the line. of 


city’s credit for such a purpose, an amendment of the 
charter is to be submitted to popular vote on May 20, 
under which, if the amendment is approved by the vot- 
ers, the city may legally pledge its credit to aid in the 
building of the tunnel. 

As to what the terms are under which the city is asked 
to lend its credit to aid this enterprise, we have no in- 
formation, but it may be safely said that with the pres- 
ent-day need for expenditure for regular municipal pur- 
poses. there are very few cities anywhere which can 
safely undertake to borrow money to aid railway or other 
corporations outside their own borders. 

We referred in our recent note, to the fact that many 
towns and cities are today paying interest on money bor- 
rowed many years ago to aid promoters of railway con- 
few instances where such 
local aid was given by towns and cities, the road was never 
built.* 


struction schemes. In not a 


counties in the South and 
West, where the people have repudiated payment of in- 


There are a number of 
terest and principal on bonds issued under such condi- 
tions. A recent press dispatch reports the case of Dal- 
las County, Mo., which issued bonds to the amount of 
$235,000 over forty years ago, in the aid of the projected 
Fort Dupont & Laclede RR. The road was never built, 
and the interest which has accrued on the County bonds 
then issued makes the total amount outstanding over 
$2,000,000.  Tlolders of the have 
thirty years endeavoring to enforce payment of prin- 
cipal and interest through the Federal courts, but the 
state judges in the local county courts have defied the 
Federal court orders requiring the assessment of a tax 
levy upon the county, to make a payment on the bonds. 
Through their failure to obey the Federal Court’s orders, 
these judges have been held in contempt, and warrants 
have long been outstanding for their arrest and con- 
finement. 


bonds been for over 


The judges. however, so far have successfully 
eluded the Deputy United States Marshal’s attempts to 
arrest them, and are, of course, supported in their po- 
sition by the public sentiment of the county. There are 
other counties, we believe, where fer years the judges 
elected to office have been at once arrested and impris- 
oned, and have accepted their election with the under- 
standing that this would be the case. 

Such conflict between the Federal and the State judic- 
lary comes dangerously near to anarchism. 
well said that evil begets evil. 


It has been 
The voting of local aid 
to railway companies in the period of active railway pro- 
motion, 25 to 50 years ago, more often than not 
companied by corruption on a huge scale. 


was ac- 
The interests 
which sought to obtain a vote of city or town or county, 
in favor of local aid, more often than not purchased the 
support of influential men by every possible means, and 


_ **The total county and town aid to railway construction 
given in the entire country probably amounted to several 
hundred million dollars.” Johnson's “American Railway 
Transportation.” 
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upon election day, bought votes by the wholesale at so 
much a head. 

It is no wonder that the present generation repudiates 
its obligation to pay debts incurred under such cireum- 
stances, a quarter of a century or more ago. 

It will be well for Denver, or any other city or town, 
which today is asked to lend its credit in the aid of 2 
private enterprise of any sort, outside its own borders, to 
consider carefully the disastrous results which have in 
the past almost without exception followed such misuse 
of public credit. 


°° 
ve 


New Haven Railroad Financiering 


That tangled web of corporation finance which has been 
revealed to the public in the investigation now being con- 
ducted by the Interstate Commerce Commission of the 
New York, New Haven & Hartford R.R. Co.’s affairs 
will have great influence in alienating the intelligent pub- 
lic opinion whose support the railways so much need at 
the present time. We have spoken so recently and so 
emphatically in these columns regarding the injustice 
of indicting the chief officers of the New Haven com- 
pany on the charge of criminal responsibility for railway 
accidents, that we may the more freely express disap- 
proval of the work which has been done by those in con- 
trol of the New Haven Co. in complicating its finances. 

It is not merely the railway travelers and shippers of 
New England who are criticizing the officers of the New 
Haven Co.: it is thousands of its stockholders. Thes? 
stockholders can recall the time, not many years agc, 
when the stock of the New Haven, and Boston & Mainc, 
and Boston & Albany, and half a dozen other high-class 
railways of New England was regarded as a gilt-edgel 
investment. Their dividends were considered as certain 
a reliance for income as the earnings of bank stock or of 
conservative New England manufacturing corporations. 

Since that time a consolidation craze has swept over 
New England and its entire railroad system has come 
under the control of the New York, New Haven & Hart- 
ford Co. and the New York Central lines. Coincident with 
this change has come a steady fall in the prices of these 
gilt-edged stocks and a drop in the dividend rate or its 
entire disappearance. Stockholders are not satisfied with 
the explanation that this is all because railway profits 
have fallen off because of the increase in railway wages 
and in the prices of railway materials. They know 
very well that during the past ten vears the canitaliza- 
tion of the New Tlaven has been enormously increased. 
The burden of proof lies upon the officers and directors 
who have been responsible for this increase to show that 
it was wisely and honestly made. 

In view of the revelations made before Interstate Com- 
merce Commissioner Prouty last week, we fear some of 
the New Haven stockholders will conelude that the 
company made use of the money raised by its increased 
capital to purchase cats and dogs. They may have been 
cats and dogs with a fancy pedigree, but there is such 
a thing as purchasing them at too high a price. 

There are many old-fashioned people who still believe 
that the best way to run a railroad is to stick to the 
railroad business and who insist that the stockholders and 
patrons of the New Haven system would have been bet- 
ter off today if its management had been contented to 
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do this instead of loading itself up with trolley roads 
and hotel companies and steamboat lines and all sorts 
There are those who contend also 
that the millions which have been poured like water 
into the work of converting the main line from New 
York to New Haven to electric operation has been a bad 
investment for the New Haven stockholders. 

All this tangled web of corporation finance may be 
capable of explanation; but any such maze of financier- 


of side enterprises. 


ing is in itself sufficient to arouse the suspicion that the 
web has been woven to cover and make impossible of de- 
tection the looting of the company’s treasury. To put 
it plainly, the New Haven financial tangle is strongly 
reminiscent of the malodorous financial jugglery by which 
thousands of investors in New York street-railway lines 
were fleeced a few years ago. 

We know of business men at the head of large cor- 
porations who believe that the abuses of the holding-com- 
pany system are so flagrant that corporations should be 
forbidden by law from holding other corporation’s stocks. 
There is no doubt that such sweeping legislation would 
be a hardship in many cases, since it often becomes de- 
sirable for perfectly proper purposes that one corpora- 
This much may 
be said and said emphatically, however, that the abuses 
of the holding-company system and of intercorporate re- 
lations have become so serious that any honestly man- 


tion should own an interest in another. 


aged corporation should endeavor to reduce its financial 
relations with other corporations to the lowest possible 
limit. The aim should be to keep the business of a 
corporation so simple that its stockholders can have a 
reasonable understanding of what their proper'y con- 
sists. Those who weave such financial webs as now en- 
tangle the New Haven’s affairs lay themselves open to the 
suspicion that they have deceived the people whose prop- 
erty they hold in trust. 
es 
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Grouting Gravel in River Beds 


Some of the older readers of ENGINEERING NEWS may 
recall articles published in this journal in the early 790’s 
by Robert L. Harris, who died in 1896, describing a sys- 
tem of forcing cement grout under pressure into per- 
meable ground, such as sand or gravel, for the purpose of 
making it watertight or to add to its sustaining power. 
Mr. Harris, who was a well known engineer of that time, 
made a number of experiments and we believe took out 
patents on the system and carried out successfully 
engineering works on this plan. A somewhat similar 
process was described about the same time, in various 
papers, by W. R. Kinipple, an English engineer who built 
breakwaters and other structures by dumping riprap 
or artificial blocks into the sea and then filling the in- 
terstices with grout.* 


*Some additional examples of the use of this system are 
as follows: At the International Engineering Congyvess held 
in Chicago, in 1893, a paper by E. Neukirch, of Germany, 
described a method of solidifying submerged sand or yravel 
by forcing dry cement through a pipe by compressed air, the 
agitation caused by the air serving to mix the cement with 
the mass of material. This process was actually used ‘n some 
sewer construction. 

A more general pravtice is to use liquid cement zrout, and 

process of this kind used in France for shaft and tunnel 
work in water-bearing gravel was described in our issue of 
June 1, 1911. A similar process used for converting sand and 
loose stone into monolithic masses in English harbor work 
was described in our issue ef Oct. 12. 1893. A recent applica- 
tion of the same orocess was at the La Salle St. tunnel under 
the Chicago River (“Hn -vineering News,” Aug. 19 and Sept. 21, 
1911). The river tunnel is a twin-tube steel shell sunk in a 
dredged trench, and a cofferdam was built over each end to 
enable the connections to be made with the .and or approach 
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This experimenting and early work was done at a time 
when cement Was comparatively an expensive material. 
With cement at present prices it would be possible to bury 
a lot of it in permeable ground, according to this method, 
if the desired results could be thereby secured. It must 
be said, however, that neither in dam construction nor in 
foundations has this grouting system ever been adopted 
to any considerable extent. The reason can be summed 
up in a few words. It is that the engineer is never 
quite certain of these results. When a man’s reputation 
is at stake he is not inclined to run risk for the sake of 
saving a certain amount of money. 

This attitude is entirely proper. Even if in nine 
cases out of ten, pumping grout into a gravel stratum 
below the foundation course of an important dam would 
shut off the flow of water beneath it and make it secure, 
no engineer will wish to take the risk that in the tenth 
case water may find its way through between the grouted 
strata and cause a washout which may wreck the strue- 
ture. Similar conditions obtain in the case of a bridge 
pier. Every engineer responsible for the safety of a 
bridge structure would prefer to see the bed rock laid 
dry under the piers and the concrete and masonry laid 
on it in the dry rather than build any other type of 
foundation. Of course it is in many locations not possi- 
ble to do this; but pile foundations or cylinder piers 
will be the recourse of the engineer rather than any ex- 
periments on forcing cement into the underwater strata, 
to go he knows not where. 

Nevertheless the grouting process has its field of 
usefulness; and experiments with it continue to be 
made. A notable recent case was the work on the Hale’s 
Bar lock and dam, near Chattanooga, Tenn., where it was 
attempted to fill up the cavities in the limestone strata 
along the line of the dam site across the river by pump- 
ing in grout. According to our best information, the 
experiment was a failure and it was decided to adopt 
more certain methods of making the foundation water- 
tight. 

In our issue of Apr. 3, Mr. D. W. Cole described the 
use of the grouting system for closing seams in deep 
strata under the Lahontan Dam in Nevada on the 
Truckee-Carson project of the United States Reclama- 
tion Service. Here a double line of 28¢-in. holes was 
drilled through seamy rock to a depth of 30 to 70 ft. 
below the trench bottom, the holes being spaced 3 ft. 
apart in each'row, and the rows being 2 ft. apart. The 
holes were first tested with water under a head of 127 
ft. and the grout was then forced in under a pressure 
reaching 100 |b. per sq.in. until the hole was filled. With 
such careful and thorough work it may be admitted that 
small likelihood exists that any unfilled crevices could re- 
main between the drill holes through which water in 
any dangerous amount could ever find its way. 

On the other hand when work is done thus thoroughly, 
On the 
Lahontan Dam, the estimate of the saving made was 
only $3300 compared with the cost of trenching and fill- 
ing with concrete to the same depth. 


the saving by the grouting process is not great. 


Many engineers 
would prefer the trenching method where the difference 
in cost is so small. 


tunnels. To make the coffer-dams water-tight at the bottom 
and around the curved sides of the tunnel shell, before pump- 
ing out the water, loose stone was deposited, in which ver- 
tical pipes for grouting were embedded. When the stone had 





been filled to the desired depth, ceinent grout was forced in 
by compressed air. The result proved verv satisfactory 
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It should be emphasized that the Lahontan work was 
the crouting ot cavities mn CUI rock. This is a safer 
and more certain proposition than pumping grout into 
sand or gravel. 

In a paper published elsewhere in this issue are de- 
scribed some quite elaborate experiments 
ried out for the Louisville & Nashville RLR. to determine 


the possibilities of applying the grouting system to the 


recently car- 


formation of pier footings in the gravel bar of a river. 
The experiments are reported in considerable detail and 
ere well worth putting on record for the benefit of any en- 
gineers who may wish to investigate the possibilities of 
this process, We are of the opinion, however, that those 
who carefully follow this record of experiments will not 
he favorably Impressed with the process as a method of 
providing foundations for a permanent structure. 
if it be 


Even 


taken as demonstrated that in the hands of an 
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Some Results of the Cannon Firing 
on Buildings in Mexico 


Sir—Your readers may be interested to see some of the 
photographs of buildings in the City of Mexico which 
were subjected to heavy cannon fire during the recent 
street fighting in that city. 


Fig. 1 ois a reinforced-con 


creie apartment hotel on the Paseo de la Reforma, built 
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Kia. 1. APARTMENT Hoven 
or REINFORCED CONCRETE 


: 
FIGs. 


in 1912. 
building and some of them are seen in the picture guard- 
ing the windows on the first floor. 


The Madero troops occupied the roof of this 


The windows on the 
top floor were broken by bullets and the surface of the 
concrete wall, which had-an excellent smooth finish, was 
pitted by machine-gun fire, otherwise the building was 
not Injured. ‘ 

Figs, 2 and 3 show the results of 10 days’ 
eannonading on the reinforced-concrete Y. M. C. A. 
building in Balderas street. This building was erected 
1910. It has a metal cornice with a low parapet 
of hollow tile above. The exterior of the building was 
badly pitted by the shots, but the structure received com- 


about 
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engineer of sufficient experience and judgment a fairly 
thorough cementation of the underlying gravel can 
he secured, there is always a chance that carelessness 
at some point of the job or the presence of a stratum 
of pure clay or silt instead of gravel may result in a 
weak place in the structure which may eventually give 
serious trouble. 

The best and most certain results with the grouting 
system have been obtained where it was applied to seamy 
rock or to filling the interstices of clean broken stone 
previously deposited. 

But if it is a question of saving cost in making a deep 
foundation in water-bearing material, most engineers 
would prefer to dredge out the material and then mix 
the concrete in the desired proportions and deposit it 
through the water with a tremie, rather than take the 
chances of forcing grout into the strata In place. 


THE EDITOR 


TLD 


il 


paratively little injury the heavy fire to 
which it was exposed for several days. The building was 
occupied by the troops of Felix Diaz, and cannon were 
mounted on the roof, which did effective work. Fig. 4 
shows the damage done in a very short time by Diaz’ 
cannon on the rubble masonry walls of Belem prison, and 
on the wall surrounding the prison yard, which was built 
of large pieces of soft stone. 


considering 


The Madero cannon, which 


The Retnrorced-ConcretTE Y. M. C. A. 
BUILDING 

Fig. 5 shows 
the field gun which did this effective bombardment on 
Belem prison. The gun was placed half a block from the 
prison at the corner of Balderas St. It is fair to say that 
the gunners who worked this and other Diaz artillery 
were under direction of a 


were located here, were quickly silenced. 


Mexican officer who received 
his military education in France and they did remark- 
ably accurate shooting. Fig. 6 shows the cannon lined 
up before the National Palace. The gunners in charge 
of these pieces stayed in position behind them for five 
days after the capture of Madero. 

R. B. 

City of Mexico, March 10, 1913. 
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The Dayton Flood 


Sir—Since returning from Dayton, | have read with 
interest your accounts of the flood, and they are very 
accurate. A great deal of thinking js going on as to 
what caused the flood and how such floods can be pre- 
vented. 

The daily papers of Mar. 26 and 27 claimed the high 
water at Dayton was caused by broken reservoirs. — It 
was later found that none of the reservoirs had broken 
or even overflowed their banks. 





Fig. 4. Resutt or CANNoN Suot on BELEM 
Prison WALLS 





Fia. 5. Frecp Gun Trainep oN BELEM PRISON 
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The newspapers told of a “wall of water” which was 
sweeping down the Miami, in spite of the fact that Day- 
ton and Hamilton, where the worst damage occurred, 
are over a hundred miles by the river from the reser- 
voirs. It is evident that the reservoirs at their remote 
location and with their iow banks could not create tlood 
conditions even should their banks give way. 

This then answers one of the schemes presented for 
the prevention of floods, for if the reservoirs could not 
hold enough water to create destruction, they could not 
reserve enough water to prevent it. 

Claims have been made that the flood resulted from 
encroachments on the river channel and not enough elear- 
ance under the bridges. Both of these conditions. in- 
creased the disaster but cannot be accepted as the main 
cause. 

The flood resulted from the excessive rainfall. The av- 
erage rainfall in this district is some 50 in. per year. 
The Miami River drains some 2500 square miles and the 
contour of the land is such that the water flows off rap- 
idly. The rainfall over this whole watershed averaged 
7 in. for the two days preceding the flood and in some 
places as much as 11 in. fell. The ground was saturated 
at the start so practically all this rain ran off. 

Many wild plans are proposed to remedy the trouble. 
Agitation of remedies will mean votes for Congressmen. 
One plan now is to dig a new channel! through Dayton 
two miles long, 50 ft. deep, and 800 ft. wide. It 1s 
argued as being feasible in that the “dirt excavated can 
be used to refill the old channel and so replace building 
sites destroyed.” Of course no mention is made of the 
buildings that would be wrecked or the cost of the under- 
taking. Some minor changes in the river channel, of 
course, will be made. 

The damage done is indescribable. The one miracle 
is the relatively small loss of life. The telephone com- 
panies did wonderful service in spreading the alarm but 
the warning to the poorer people came from an unoliicial 
source. The engineer at the Platt [ron Works left word 
Monday evening to be called in case the river rose so as 
to throttle the discharge water from his condensers. He 
was called before midnight and before 4 a.m. it was evi- 
dent that the river was going over the levees. He ac- 
cordingly tied down the factory whistle and let it sound 
till daybreak. This alarm aroused many people who were 
thus enabled to reach safety. The water overflowed the 
levees shortly after 7 a.m. 

Prevention of a similar catastrophe, should rainfall! 
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conditions be duplicated, is absolutely impossible on ae- 
count of be made 
strong enough for ordinary floods and then trust that 


this will be the last cloudburst. 


expense. However, the levees should 


H. C. 


Philadelphia, Penn. 


WIGHT. 
Commonwealth Blde.. 
Apr. 26, 1913. 
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The Bill to License Engineers in New 
York and the Technical League 


Sir—As an old subscriber and one who is interested in 
the improvement of the status of the civil enginering 
profession, I] wish to defend the bill for the licensing of 
engineers introduced in the New York legisiature, by 
quoting from your Issues of Mar. 27, 
p. 680 and 697, 


p. 639, and Apr. 3. 

In the first place this bill was introduced by Assembly- 
man Jesse P. Larrimer, himself an engineer and = con- 
structor. Knowing the responsibilities of engineers upon 
construction work, it is but that he should in- 
The records of collapsing strue- 


natural 
troduce such a measure. 
that fill columns should be 
eloquent and convincing proof of the need of such a 
measure ih more states than New York. 


tures your present hews 


The Technical League of Engineers has given this bill 
the closest of study-and it meets with their unqualified 
approval. The League, it is stated, has a membership 
of about a thousand engineers in all parts of the coun- 
try, a large majority being residents of New York. Nat- 
urally they see great merit in Mr. Larrimer’s bill. They 
are desirous of seeing proper safeguards placed over pub- 
lie works, for the public benefit, and of having all such 
civil engineering and surveying work done or supervised 
by men competent to qualify under the regulations of 
the State Board of Regents. 

Many eminent engineers appeared before the Commit- 
tee on Public Education, including our worthy State En- 
gineer and Surveyor, Mr. John A. Bensel, advocating the 
principle of licensing, vet your published articles, above 
referred to, do not so state nor aim to give this additional 
truth. Your chief aim appeared to be to belittle the 
Technical League of Engineers (which you cannot do) 
and to create false issues to befog the merits of the bill. 

Again, is seems strange that you argue “that the pro- 
posal to place the whole engineering profession under 
State control means no benefit to the profession, but a 
serious Injury.” when the sentence vou quote from the bill 
says only “——in the designing, construction and engi- 
neering inspection of public works which require engi- 
neering experience,” 
veyor. 


etc., ete., as civil engineer or sur- 


Again, no greater misstatement of fact can be made 
than that “the bills which have been introduced and 
pushed in the New York Legislature appear to be solely 
due to an organization of which nothing but the name 
is definitely known, its list of members and_ its. offi- 
cers being kept a secret.” If you refer to the Technical 
League, it has for some time been incorporated under the 
New York law. Is that secret? Whoever saw tabulated 
for the use of unscrupulous critics or foes a list of names 
of the members of any organization? The membership 
in such a case must be confidential, lest the list be used 
to the possible injury of some member not personally at 
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fault in any detail of his work but whose beliefs were 
In sympathy with the “under dog.” 

To show the absurdity of your above quoted state- 
ment, you say a little further on, “There are, for ex- 
ample, sound arguments in favor of the proposition that 
those who engage in the work of land surveying should 
be examined and licensed. Such a thing is entirely prac- 
ticable and has in fact been carried out in many cities.” 

Yet this is the very provision and purpose of the pres- 
to make 
The very bill of which you previously 
stated “there is no public demand whatever for the pas- 
sage!” Did that result also come about through the 
“secret” efforts of that organization known as the Tech- 
nical League of Engineers ? 


ent bill, VOU so badly misquote and attack, viz.: 
it state-wide. 


Joun C. Locke. 
1880 West Seventh St., Brooklyn, N. Y. 


Apr. 10, 1913. 


| We give space to the above letter in accordance with 
our long established policy of giving fair space to both 
sides of a disputed question. We forbear comment 
upon it further than to say that so far from misrep- 
resenting the attitude of the various parties at the Albany 
hearing, our report specifically said: 


State Bensel said he was in favor of licensing 
engineers, but opposed to the present bill (“‘Eng. News,” Apr. 
it; Dp. T83). 


Engineer 


We may add further that our correspondent assumes: 
that the bill which he so energetically defends is a meas- 
ure for the best interests of engineers. He has a perfect 
right to his opinion, but he should remember that many 
other engineers whose years and-experience entitle their 
opinion to great weight and who are as solicitous for the 
profession’s welfare as he can be are convinced that the 
proposed measure would be wofully disastrous to the en- 
gineering profession, and just as much so to the “‘under 
dogs” as to the men of higher rank.—-Eb. | 


Sir—I wish to make a few suggestions regarding the 
criticisms against the Licensing of Engineers expressed 
in your valuable journal. The fact that the Bill is 
promulgated by the Technical League, a secret organiza- 
tion and is not desired by the profession at large, is 
not only untrue but beside the point. The Technical 
League is not a secret organization and the rank and 
file of the profession have now come to feel that in a 
License Bill les the only hope for the future of the pro- 
fession. 

But this is all beside the point; what difference does 
it make who fathers the Bill? 
its merits and upon that only ? 

Again: The object of the Bill is to protect the Public, 


Why not criticize it upon 


its benefit to the profession is secondary and is a point 
not considered from a legislative standpoint. 

In your editorial of April 3, it is stated that exami- 
nation of the plans and inspection of the construction 
of an engineering work would be a greater safeguard 
to the public than would be the examination of the en- 
gineer thereof. 


Assume that they were of equal value as safeguards, 
would it not be better to do both? Ts there any objection 
to having two or even more safety devices on an elevator 
car? Would not your sense of safety grow stronger in 
proportion to the number of such devices on the car in 
which you rode? 
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But are they of equal value? The examination of plans 
and specifications also is practiced to a greater or less 
degree almost universally and yet enormous errors creep 
through. It is a simple matter to criticise what appears 
on the plans and in the specifications, but it is quite a 
different matter to discover such vital points that the en- 
gineer, if he be incompetent, fails to consider and here 
is Where most of the trouble hes. 

It is more important that a competent engineer lay 
out the work than that it be checked—and by whom? 
Another unlicensed engineer? The same applies to the 
inspection of the construction of the job. 

MoNTAGUE PALMER. 

1032 Jackson Ave., New York City. 

Apr. 14, 19135. 

Sir—lI should like to sound a warning note to the pro- 
fession In respect. to the general subject of licensing 
engineers, and more particularly in respect to the licen- 
sing bill introduced in the Assembly of the State of New 
York and at this writing under consideration by the 
Committee on Education. The writer appeared before 
the Committtee on Apr. 1 in opposition to this bill, as 
one of a Committee of the American Institute of Con- 
sulting Engineers and in so doing became acquainted 
with its objects. 

An abstract of this bill was made in your issue-of Mar. 
27, 1913, which will serve to enlighten those not famil- 
iar with it. As is perhaps generally known, this measure 
or one very similar to it has been actively indorsed, if not 
presented, by what is known as the Technical League of 
America, an organization whose membership is presum- 
ably secret, but which is understood to contain princi- 
pally employees of the various engineering bureaus of the 
City of New York. 

In the hearings before the committee, those in favor of 
the bill were ably represented by competent and experi- 
enced counsel, so that it is fair to prgsume that an ener- 
getic and faithful effort is being made by a branch of 
engineering to secure the passage of this bill, but just 
for what specific purpose | am unable to suggest. Per- 
haps it emanates in the thought that the licensing of 
so called civil engineers will restrict the number engaged 
in practice in the State of New York, and thereby raise 
the salaries and better the conditions of those who are 
now urging the passage of the act. 

It seems to the writer that this branch of engineering, 
which we may safely presume contains a majority of the 
younger element, is pursuing a false hope. Does not their 
endeavor tend to lower the dignity and worth of the pro- 
fession in the “public eye’? It must be remembered 
in this connection that the general public, and I mean 
by this the people who have not been brought into busi- 
ness contact with engineers, do not know the difference 
hetween an engineer and a rodman or draftsman. In the 
public mind, anyone is an engineer nowadays who can 
draw a pen along a straight-edge, do plane surveying, 
inspect pavements, or tap rivets. 

Now, if the bill before the New York Assembly be- 
comes a law, it will permit any person with a slight ac- 
quaintance with construction work and preliminary ideas 
of engineering to obtain a license as a “civil engineer.” 
From the public standpoint, therefore, the young student 
of a correspondence school or a rodman of three years’ 
experience will become under a state indorsement the 
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equal of the chief engineer of a large enterprise. The 
result will be that the publie will have no means of know- 
ing or judging between the competent engineer who is 
able to design and construct large works and his young- 
est and lowest-grade employee. 

It appears to me, therefore, that the Technical League 
of America is acting most unwisely in their efforts to 
regulate the civil engineering profession. Instead of de- 
pending upon individual effort to attain responsible posi 
tions through their superior officers and confining their 
efforts to the discussion and solution of the municipal 
engineering problems that they are daily undertaking, 
they are endeavoring to bring about their advancement 
by legislation. 

In the opinion of the writer, if they succeed in passing 
their license bill, they cannot hope to attain the ends that 
they seek. Their promotion and their compensation will 
still depend upon individual merit, experience and ability 
to hustle, and this evidence will always be interpreted 
and reviewed by an older and experienced engineer who 
has risen by such means from their own ranks. The 
writer speaks from a broad experience in practical work 
covering many parts of this and other countries in which 
he has worked as an assistant and as a chief. His ex- 
perience is now expressed with the most kindly and pa- 
ternal feeling for the young graduate as well as for the 
apprentice and others who are not fortunate enough to 
pursue their preliminary studies in an engineering school. 
He desires now to remind the younger and rising gener- 
ation of engineers that there is always “plenty of room 
at the top” which is gained only by hard work, applica- 
tion to the fundamentals of civil engineering, and the 
acquired aptitude to handle men, and to warn them that 
these qualities cannot be obtained by legislation. 

Many able and interesting discussions have appeared 
in your columns on this subject, and reference is fre- 
quently made to the fact that other professions are li- 
censed, namely, medicine and law. There is no parallel 
between these professions and that of civil engineering 
because in the first place medicine, law and kindred pro- 
fessions are generally, if not always, practiced in one lo- 
cality. Mistakes made in law and medicine by their 
practitioners are buried in the court and the grave, and 
the public never know of them. On the other hand, the 
cngineering profession is country wide and world wide. 
It is not bounded by a given locality. It is interstate and 
not intrastate. The mistakes of an engineer are plainly 
seen, are reported upon by the press, and the public know 
about them. Engineers, therefore, perform their work 
knowing that mistakes and even errors of judgment can- 
not be hidden, and knowing their plans and acts are sub- 
ject to public view and criticism. 

If there is no parallel between the professions, the 
licensing of civil engineers can only mean one thing and 
that is lowering the already questionable dignity of the 
profession. Plumbers, chauffeurs, engineers of steam 
plants and boilers are now licensed by the state, and if 
the civil engineering profession is licensed, it tends to 
put it on the same plane. 

The Larrimer bill now before the New York Assembly 
is of vital interest to engineers outside of New York 
State. It is with this particular purpose in mind that I 
am taking up your space, knowing that in no better man- 
ner can the engineeers of the United States be brought to 
a realization of these facts. 
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The Larrimer bill provides for licensing the civil en- 
gineer of “public works.” Railroads, private water, gas, 
electric, hydraulic, irrigating and other plants are quasi- 
public works. They are recognized as public utilities. 
If the court should interpret these works built by private 
capital, together with the steam and electric railroads of 
the country as public works, the bill means that no engi- 
neer from outside of New York State can be employed 
upon them without obtaining a license from the State of 
New York. It is true that provision is made in the bill 
allowing engineers from another state to practice in the 
State of New York, provided such state licenses engineers 
and that its requirements for license are not less than 
the requirements for obtaining a license in New York 
State. Only a few states at present license engineers, 
and these states generally license a particular branch of 
civil engineering such as surveying, or irrigation works. 
Again the Chief Engineer of the Panama Canal (were 
he not a military engineer who is exempt from this act) 
could not practice in the State of New York without a 
license, nor could an employee of the Panama Canal, 
or of any of our colonies obtain employment or practice 
civil engineering in the State of New York, before obtain- 
ine; New York license. 

I point to only a few glaring objections to this specific 
bill, with the single hope that all members of the pro- 
fession both young and old may see the objections to a 
bill respecting the general subject of licensing engineers 
and to show why a statute for such purpose should be 
drawn with the greatest care through the aid of the older 
engineers, and not by the employees of a City Bureau. 

The writer recognizes that perhaps the time has come 
when public opinion demands the licensing of civil engi- 
neers, especially in this state. He does not for a minute 
admit that the public who employ civil engineers or who 
come in contact with them so demand, but he does recog- 
nize that public opinion probably does demand that civil 
engineers be licensed, as evidenced by several state legis- 
latures in their efforts to legislate for and against every- 
thing and everybody, and by the dissatisfied who appeal 
to the legislatures. Such being the case, it is quite evi- 
dent that the engineering profession must awake to the 
demand of these legislatures and forestall adverse and 
improper legislation by suggesting legislation of its own. 

The engineering profession is represented by the four 
large national societies, the Civil, the Mechanical, the 
Mining and the Electrical, in which are incorporated the 
best minds and characters in the profession admitted 
only under restricting qualifications. There is also the 
American Institute of Consulting Engineers, containing 
among its members the Past-Presidents of several of these 
societies as well as others of influence and experience in 
the four branches of engineering. It seems to the writer 
that these five societies could, through a joint commit- 
tee, prepare a model bill for the licensing of civil engi- 
neers. After the adoption or approval of such a bill by 
the Societies, it should be placed in the hands of a com- 
mittee in each state in the Union with instructions to 
present such a bill to their respective State Legislatures 
and urge its passage. This procedure would result in a 
hill molded to best suit the requirements of the many 
branches of civil engineering. (When the writer here 
speaks of civil engineers he refers to all engineers except 
military engineers.) This procedure would also result in 
a uniform law and stop the possibilities of a different law 
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for each state. The licensing of civil engineers, because 
of their interstate duties and practice, should be done by 
a federal law if such procedure were possible. 

There is today probably a need for the licensing of 
land surveyors and irrigation engineers who are employed 
usually by farmers whose experience does not fit them to 
properly judge of the qualifications of a surveyor or an 
irrigating engineer. 


The stamp of state approval upon 
these men would be a great advantage to such employers. 
The writer here only admits the public necessity of lcen- 
sing only such branches of civil engineering work. He 
helieves and advances the suggestion to the profession 


that broad civil engineering should be licensed only upon 
the same terms and qualifications as exist in the National 
Kngineering Societies. He suggests that the licenses 
should be in two or three grades. 

The first grade to be a probationary license to cover 
the first year’s practice in the profession after graduation 
or apprenticeship. The second grade to cover a junior 
license with qualifications akin to Associate Members of 
the American Society of Civil Engineers. The third 
grade Senior and full license to be granted upon quali- 
fications equal to full membership in the American So- 
ciety of Civil Engineers. 

in the case of two grades, the probationary period 
might be made longer and the full license given after such 
period. The writer believes that written examinations 
for a license are not advisable because of the fact that the 
younger mind, not burdened with the general responsibil- 
ities incideut to the profession, can probably pass a bet- 
ter examination than the older and experienced engineer, 
or again the man with the photographic mind but with- 
out practical aptitude may pass such an examination 
more easily than the older members of the profession. 

This may bring before tne profession the suggestion 
that it would perhaps be wiser to have the qualifications 
for licensing merely that the applicant must be a cor- 
porate member of one of the four national engineering so- 
cieties. This is already done in the province of Quebec 
and while it may not appeal to the public at large, as 
tending toward discrimination, nevertheless, it has the 
distinct advantage of throwing the responsibility of li- 
censing an engineer as competent entirely upon the pro- 
fession where it should belong. 

Finally, I would make a direct appeal to those engi- 
neers who have hoped to better their position by legisla- 
tion to heed the old railroad sign, STOP, LOOK AND 
LISTEN and depend upon their profession to assist 
them instead of state legislation. 

The writer is in the most hearty sympathy with those 
civil engineers who feel that the engineering societies, and 
especially the American Society of Civil Engineers has 
done little or nothing to advance their interests. The 
writer is well aware that the American Society of Civil 
Engineers needs an awakening in its management and in 
the conduct of its affairs so far as they relate to the as- 
sistance of the profession at large and its individual mem- 
bership. 

It is truthfully said that the only benefits of member- 
ship in the American Society of Civil Engineers is the 
receipt of a few publications, the value of which is yearly 
deteriorating, and the honor connected with member- 
ship. 

This is the oldest and richest society of all, and that it 
should do something to assist and benefit its entire mem- 
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bership is evident to many of its members. It could work 
in no better cause than in the accomplishment of bene- 
ficial legislation in behalf of the engineering profes- 
sion. 

As evidence of its supineness in the particular instance 
above suggested, it is enough to say that the Society was 
not even represented at any of the hearings held in Al- 
bany on the above bill. The writer is of the opinion that 
if the American Society of Civil Engineers will interest 
itself in assisting its members, not only in legislation in 
the various states but also in the general problem of 
maintaining ethical standards and a code of fees and 
compensation, bills such as the Larrimer bill in Albany 
would never be presented. We have passed the age of 
individual effectiveness and we are in an age where or- 
ganized efforts of an association can alone accomplish re- 
sults, 

F. A. Mouiror. 

30 Nassau St., New York City. 

Apr. 10, 1912. 


Sir—There has been much discussion of late on li- 
censing engineers and I would also like to express my 
ideas upon the subject. The agitation for licensing engi- 
neers has been started and backed by an organization 
composed entirely of engineers under the civil service. 
These men, not being satisfied with their “hard labor” of 
six hours a day at fat salaries, are trying to get up a 
sort of barrier in the form of this license system so that 
they will have as few competitors as possible in the future. 
They claim that they want to help the engineers and 
bring them onto the same level as the doctor or lawyer ; 
but can any of these men say that the medical, dental 
or legal profession is not overcrowded? It is stated on 
good authority that the average income of a lawyer is 
$600 per annum. 

If one of the men backing this bill had a sudden tooth- 
ache or headache he would go to the nearest dentist or 
doctor, not waiting to find out his reputation; but if 
that same man were about to build a bridge or a steel- 
frame building, he would stop long enough to find out. 
either through recommendation or reputation, the kind 
of engineer this or that man is before he would entrust 
to him the design of a structure costing hundreds of 
thousands of dollars. The engineer who got that con- 
tract would get it not on account of his license but on 
account of his experience and reputation. 

The license system does not fit the engineering profes- 
sion for another reason; and that is because 90% of the 
engineers are hired and not only hired by the week 
or month or year, but there are reputable civil engineers 
who hire men by the hour. The profession will not be 
helped a bit by a license, it will only add an extra burden 
of taxation on a man who is trying to earn his living. 
In the design and building of large engineering struc- 
tures, especially in New York City, the engineers who are 
depended upon are usually inen of long experince and a 
hieense is not needed to protect the publie. 

Morris WHINSTON, 

Brooklyn, N. Y., Apr. 30, 1913. 


Sir—Please allow me to express My opinion in regard 
to the advisability of licensing civil engineers. 

My understanding is that the object of state licensing 
is to protect the people from inferior engineering work 
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by allowing only licensed engineers to practice inde- 
pendently or in an advisory capacity. 

To secure a license a man must graduate from col- 
lege and work under some licensed engineer for two or 
three years. He will then have the idea that it is below 
his dignity to be a hireling and will open an office as a 
consulting or contracting engineer. But will he be am) 
more qualified just because he holds a state license ? 

At present, a man continues to do good work and em- 
ploys conservative methods while working under the 
supervision of a competent engineer; at the same time 
he is better fitting himself for complete responsibility 
and is not bringing the chances of an inexperience often 
dangerous to life and property. 

I think licensing engineers would only increase this 
danger of lack of experience and lower the standard of 
the engineering profession instead of raising it as is the 
hope of the license advocates. 

The practice of licensing doctors of medicine is often 
mentioned. They spend the same time to secure a license 
as will be required of the engineer. But is every licensed 
doctor fully competent to practice? Should not many 
still! be under the supervision of older heads ? 

Are all lawyers competent to decide questions of note 
just because they have been admitted to the bar of the 
state and hold a license ? 

Broce L. CusHINne. 

Kenmore, N. Y., Apr. 26, 1913. 


Sir—The discussion, both editorially and by communi- 
cations in the technical press, relating to legislation in- 
tended to regulate the practice of engineering seems to be 
largely based upon the assumption that the object of such 
legislation is mainly sordid, intended to protect the engi- 
neer from improper competition, and the publie from im- 
position. Perhaps this trend of the discussion is due to 
the fact that most of the legislation that has been pro- 
posed or enacted in this and other states seems to be pred- 
icated upon such motives. 

In so far as this is true, opposition to such legisla- 
tion 1s warranted by engiteers who have at heart the best 
interests of what we like to call our “profession.” We 
cannot afford to ask or accept legislation that savors of 
what is usually associated with trade-union ideas or 
methods. 

Furthermore, we do not need legislation of this char 
acter. The number of engineering pretenders and quacks 
is not large enough to seriously affect the business of the 
legitimate engineer. Nor does the actual loss caused 
to the public at large through the employment of quacks 
justify legislation of this kind. The fact is, that the 
greater part of such loss is due to the incompetence of 
those whom most of the proposed laws would “license” 
as engineers. 

The fact that the measures so far proposed are un- 
satisfactory does not prove, however, that proper legis- 
lation for the recognition and regulation of the practice 
of engineering is not needed and would not result in 
great benefit to the profession and to the public. But 
to he acceptable to the better element in the profession 
it must be cast upon a high plane, free from sordid or 
mercenary motives, and have as its main object the ele 
vation and honor of the profession, and its highest use 
fulness to the public. Its leading motives should he: 
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the legal recognition of Engineering as a profession, the 


establishment and maintenance of 


standards, 


high professional 
provision for the control and regulation of 
professional practice in accordance with the best moral 
and ethical ideals, and the clear definition and establish- 
ment of the relations of engineers to each other and to 
the public. ‘These objects cannot, it is true, be attained 
by legislative enactment; they can only be brought about 
by “the efforts of the profession itself. But the law may 
confer the necessary authority and provide the machinery 
that will enable the profession effectually to work toward 
these ends. 

The legislation necessary for this purpose would be 
bricf It should be confined to the creation 
of a body or board, composed of members of the profes- 


and simple. 
sion, and the clothing of this board with power to de- 
vise, ordain and enforce a system of internal government 
and control by and for the profession; together with the 
necessary details for the appointment, organization and 
operation of the board. The members of the board, while 
nominally appointed by the Governor, would be nomina- 
ted by itself through suitable methods 
It would thus be a representative body 

actually selected and controlled by the profession. 
Subject to the constitution and laws of the State, this 
representative board would prescribe the terms of ad- 
mission to practice, enact rules and regulations control- 
ling professional practice and conduct, and define the 
relations of practicing engineers to each other and to 


a 
the publhie. 


the profession 
and machinery. 


[t would prescribe and enforce proper pen- 
and initiate and pro- 
the public trial and punishment of professional of- 
fenders against the laws or good morals. It 


1 
' 


he recognized official head of the profession in its deal- 


alties for professional misconduct, 
mote 
would be 
{ 
ings with the State and the Public, thus establishing a re- 
sponsible relation between them that is not possible under 
present conditions. 

Since the members of this board would be selected by, 
and amenable to the profession itself, and would un- 
doubtedly be men of the highest personal and profes- 
the 
duties that would devolve upon them, such a board could 


sional character, chosen with special reference to 
be confidently depended upon to organize and adminis- 
ter the affairs of the profession akong broad, wise and 
prudent lines, and to adapt its action te the conditions 
that might arise from time to time. 

This he difficult if not impossible if the law 
itself undertook, as most of those proposed do, to estab- 
rigid -rules of admission, practice and conduct. It 
would be particularly difficult if the administration of 
the law were placed in the hands of a body of men who 
were not engineers, and therefore incapable of judging 
what is best for the interests of the profession. As well 
might the State enact a law placing the control of the 
medical profession in the hands of a body of lawyers. 

Time and space does not permit more than this brief 
outline of ihe writer’s idea of a scheme for the public 
recognition, organization and administration 
neering as a bona fide profession. 


would 


of engi- 
He has devoted a good 
deal of thought to the subject and believes that it would 
he found workable, adequate, and highly beneficial to the 
profession and, incidentally, to the public. Of course, 
its details would have to be worked out with great de- 
liberation and care. We can well afford to take the nec- 
essary time to do this. The thing of most immediate 
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importance is te oppose and defeat any attempt at hasty 
aud ill-considered legislation that would, almost. surely, 
be an obstacle in the way of real progress. 
S. WHINERY. 
9) Liberty St., New York City, Apr. 14, 1913. 
The Organization and Functions of a 
City Planning Commission* 
By Wittram A. MaGert 


Perhaps the chief handicap to a city planning commission 


in its early days is its undeveloped relation to other forces 
engaged in the management of the public business. Be- 
sides the city officials (with their powers well defined by 


Statute and ordinance), there are the public-service corpora- 
tions, solidly intrenched behind their legal rights; and also 
those important adjuncts to civic advance, the many or- 
ganizations composed of public-spirited citizens devoted to 
particular reforms and improvements. 

The location and design of public works are initiated by 
the executive department but are subject to the veto of the 
legislative branch of the city government. 3ut the responsi- 
bility for their and efficient coérdination is not 
assumed by either department, except in a nominal sense, al- 
though abstractly speaking it undoubtedly rests upon both. 

Difficult aspects of the problem present themselves in the 
consideration of the relations of a city-planning commission 
with the public-service The passenger rail- 
Ways must be extended and the service improved; rapid 
transit introduced, the facilities for freight transportation 
increased, and the cost of the same reduced by the com- 
petition that will result from the extension of additional 
trunk lines to the city. The terminals of all kinds of trans- 
portation agencies, whether by rail or by water, must be en- 
larged and bettered. If these developments are not in har- 
mony with all other physical the city plan will be 
considerably marred. The corporations, however, are en- 
gaged in business for profit and most other considerations 
are subordinated thereto in the minds of their managers. 
But they induced to submit to this conception of 
local government embraced in the ideals of city planning. 

Turning now to such subjects as playgrounds and recrea- 


economic 


corporations. 


reforms 


can be 


tion centers, bath houses, libraries, industrial and model 
dwelling sites and buildings and city ornamentation. What- 
ever progress any locality has made in this field is due to 
that new class of social forces which embraces what we 
call civic improvement associations. These pioneers are rapid- 
ly leading the way to a vast extension of municipal policy. 
In the spirit of public philanthropy or other sentiment they 
are able to construct and even maintain useful and orna- 


mental public works. 
The city 


vision of 


planner is 
powers. 


embarrassed also by a territorial di- 
the sovereign state there are 
counties, cities, boroughs, Villages, towns and townships. The 
entire area both within and without the corporate limits 
must be planned as a whole regardless of the number of 
governmental units now contained within it. Sooner or later, 
either through annexation consolidation or through the 
medium of a metropolitan district, there will be essentially a 
unified government. In the thoroughfares must 
be connected, transportation and improved, waste- 


Besides 


and 


meantime 
extended 


ful duplications in water-supply and sewage discharge re- 
duced. All this is for the alleviation of present conditions 
and to avoid as far as possible the expense of correction 


the 

The central idea of city planning must be comprehensive- 
ness of design and execution. If this is lost 
sight of, the city planning commission and its purpose are in 
danger. In its early days let it not specialize, except where 
it must do so; let it not originate where a beginning has 
been made by some other body, official or unofficial; let it not 
investigate so much as stimulate others to investigate; and 
let it not criticize so much as sympathize. 

The commission must have the respect and become es- 
sentially a part of the bureaucracy and therefore should re- 
ceive its*tappointment from the executive. Since it must have 
the respect of the public-service corporations, of the volun- 
tary societies and of the authorities of neighboring precincts, 
it should receive its powers from the legislature. Public 


when the day of single government arrives. 


coordination in 


*Abstract of a paper read at the City Planning Confer- 
ence, at Chicago, May 5-7. 
+Mayor, Pittsburgh, Penn. 
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of laws, 
citizens of 
subordinate 
commission 
trained in 
very 


the enactment 
be composed of 
commissioners and the 
be Although the 
in the main will be composed of laymen, a member 
in the law would be 


must be moved to 
the membership should 
The number of 
force employed need not 


opinion cause 
therefore 
influence. 
large. 
civil engineering and one of great 
value. 
After 
first 


a city planning commission the 
the aid professional ad- 
situation all the 
corporate officials, 
and the required 
completed certain 


the organization of 
step should to obtain 

Then the whole 
involved; the public officials, 
societies, the 
After this survey 
must be in motion to lay the ground the 
the functions of the commission on a broad seale. 
aid to the commission will be the public and 
aroused in its favor. Therefore, it 
ona well of 
Unless the planning are 


be of a 


and catalog 
the 


finances, 


viser. survey 
elements 
the 


legal 


civic municipal 
forces 
exercise of 

The first 
inter- 
advisable to 


is 


powers. 
set for 
personal 
would be 

publicity. 
well 


est 
organized campaign 
of 


carry 


economics city developed 


in its early stages the plans will come to nothing, and there- 
fore as rapidly as possible the enactment of laws should be 


procured containing the principle of local assessment, public 


ownership, and the use of the municipal credit in the con- 
struction of public works and self-supporting public utili- 
ties; and lastly, at the proper stage of development, the com- 
mission must obtain the veto power over all plans and de- 


signs. 

The planning commission will have difficulty is establish- 
relations with the suburban officers, who are suspicious 
annexation and inferior financial 
solution of this situation seems to lie in the metropoli- 
district, although it is not an easy accomplishment. In 
meantime, representation in the membership of the com- 
may considerable extent the door to co- 
operation. 


ing 
of 
The 
tan 
the 


possess resources. 


mission to a open 


2 
vo 


Lighting the Operating Tunnels and 


Machine Rooms of the Panama 
Canal Locks 

In the Canal Record of Feb. 26, 1913, is outlined the 
progress of work in the design of equipment for light- 
ing the operating tunnels and machine rooms in the 
canal Recent experiments at the Pedro Miguel 
locks are reported to show the superiority of the arrange- 
ments adopted. Five points were studied in particu- 
(1) The feasibility of concrete reflectors; (2) the 
eeneral arrangement of lamps and reflectors for the sort 
of illumination needed in the inspection and cleaning of 
machinery; (3) advantage of tungsten-filament lamps; 
(4) the advantage of whitewashed walls; (5) general 
character of illumination. 

When concrete reflectors were first proposed it was 
urged that the reflectors, with 
enamel,, could be secured in the United States and would 
be better. 
the proposals were unsatisfactory (1) as to price and 
(2 


that the concrete reflectors were reverted to. 


locks. 


lars 


steel covered vitreous 


Bids were received on such equipment, but 
) as to the arrangement of lamps in the shades, so 


Difficulty in the tunnel lighting was occasioned by 
a low head room of 7 ft. Lamps have been placed on 
15-ft. centers along the longitudinal axis with alternate 
lamps on different circuits for economy in operating 
The reflector is simple, consisting of inclmed 
surfaces at the four sides to throw the light flux in 
proper directions. They are fastened into recesses in 
the ceiling, as shown in the accompanying figure. About 
2100 of these are required. 


service. 


The machine rooms are individual chambers opening 
into the operating tunnel. Each houses special remote- 
controlled motor-operated trains of gears, ete, and the 
lamps could not be placed at the most desirable points in 
the ceiling on account of the large covers and manholes 
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which permit hurried access for cranes through the deck- 
ing. Side-wall illumination was necessary and every ef- 
fort was made to shade the eyes of the workmen from 
direct rays. A reflector somewhat similar to 
the ceiling type is grouted into the wall recess. The 
front shade, however, has a semi-circular opening at the 
bottom, which permits the reflection of flux outward, 
but sufficiently shades the direct vision of the lamp. 


concrete 


On trial it was found that the tungsten-lamp illumi- 


nation with expenditure of 100 watts power per room 


yh Wetklo- sn 
rig Neve os 





ARRANGEMENT OF TUNNEL AND Macutne-Room 


LAMps, PANAMA CANAL LocKs 


29() 


was superior to carbon-filament illumination with 
watts. 

By whitewashing the walls of sections of the tunnel 
and of the machine rooms it was found that diffusion of 
light was improved and sharp shadows were eliminated. 
All of the retlectors are now whitewashed but it is ex- 
pected that this will be chanced to a more durable white 
chamel later. 


2 
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A Coéperative Forest Demonstration and Experiment Farm 


is to be operated jointly by the New York State Colleve of 
Forestry and the Agricultural Department of the New Yerk 
Central R.R. The experiment will be carried on at the New 
York Central Experimental Farm No. 2, which is located along 


the right-of-way of the railroad at North Chittenango, N. Y. 
The work will begin in the spring of 1913, by the plantins 
of some 15 acres of lowland to white ash, tulip or white 
wood, Norway spruce, bald cypress, American tamarack and 
other varieties of trees. Some of the varieties were chosen 
for general experimental purposes In a builetin issued by 


the College 
nected with Syracuse University 


of Forestry, which it should be understood is con- 


attention is called to the f t 
that European railways are now depending largely upon soft- 
woods or conifers for ties. These softwoods grow rapidly and 
the ties are treated with preservatives before being used. It 


is thought that the treated softwood ties rapidly srown as 


outlined may be cheaper in the long run than hardwood tis 
even though it is necessary to use tie plates and screw spikes 
with the softer wood 
<3 

Capitalization of Franchises seems to be permitted in a 
recent decision of the Public Service Commission of Mary- 
land The case is that of the Consolidated Gas, Electrie Light 
& Power Co., of Baltimore, requiring it to put into effect a net 
rate for gas of 80c. per 1000 cu.ft. and primary rate for 
electric energy of 8.5¢. per kw.-hr. with a minimum charge 
of $1 per month. In fixing these rates the Commission did not 
accept the valuation of the company’s property by the com- 
pany'’s experts (Ford, Bacon & Davis, of New York), $27,485,- 
102, nor the valuation made by the commission’s expert (Prof. 
E. W. Bemis), $15,512,610 A deduction of $5,133,576 was made 
from the company's figures, and the Bemis figure of $2.016.- 
096 for depreciation was allowed, making the final accepted 
valuation $20.335.430 Additions of $1,081,984 were allowed 
to bring the valuation to June 30 last. and $5,000,000 for 
“easements,” making the grand total $26,417,414. Against this 
is outstanding approximately $44,000,000 in securities. This 
figure was allowed for “easement” since the company was 
taxed that amount for the same, and the Commission ruled 
that it had to value them at such a figure The Commission 


recommended that the company adopt a sliding scale for the 
future adjustment of rates. 
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Government Aid in Land Drainage* 
by Arracur Kk. Morgant 


In considering whether the 


swamp and 


federal government 
overflowed 


should 
lands, it is diffi- 
discussing the sub- 
clarify the situation by de- 
will work out in a typical case. 
Missouri and Arkansas, fre- 
an example of the need for government 
assistance. Let us consider the matter with 
territory. 
The St. 


southeastern 


assist in 
cult to arrive at a 
ject in the 
termining 


reclaiming 
sound conclusion by 
abstract. We can 
how this 
The St Francis basin, in 


policy 


has 


quantly been cited as 


reference to this 


Francis basin covers about 2,500,000 acres’ in 
Missouri 
fertile and 


several 


and northeastern Arkansas. Some of 


the most highest-priced 
hundred 


which 


lands are located here, and 
thousand which now pro- 
have a value ranging from $75 
The remainder is mostly covered with hard- 
timber, the timber alone having a market value of 
from $10 to $40 an acre, depending upon the extent to which 
the land The greater part of the land 
on which raised without further drainage is 
and the development of the remainder 
wait for the completion of extensive drainage 

If the federal government 
these 
considered. 
Wi althy 


each 


there are acres 


duce crops and market 
to $200 an acre: 


wood 
has been cut over. 
can be 
cultivation, 


crops 
now 1n 


must systems. 


is to pay for the construction of 
drainage systems, several 
First, 


companies 


serious 
there is the 


problems are to be 


question of ownership. 
tracts of approximately 100,000 
75% of the lands needing 
large tracts varying from a few 
acres. If the lands are to remain in 
doubtful whether will 
millions of dollars in work, 
result of will be to profits 


own 


and probably 


acres now 
reclamation are held in 
thousand to 100,000 
the same ownership, it is 
spending 


the principal 


Congress 
authorize reclamation 
which increase the 
large 

On the 
owners will be 


for the 


of these owners. 


other hand, it is doubtful 


relinquish 


whether land- 
ownership of their lands 
them drained by the Government. In 
Valley the 


these 
willing to 


sake of having 


the St. Francis complete reclamation of all of 


the swamp lands will 


than $10 an 


cost (on an average) somewhat less 


acre, exelusive of the 


Most of the lands 
purchased by the 
Afte! 
cultivation, 


an acre, witdh the 


cost of the Mississippi 
held in large 
from $1 to 


before 


River levees. which 


present 


are 


tractS were owners at 
$5 an 


put into 


acre. thorough reclamation, and being 
have a market value of $20 to $50 
purchaser still to pay the cost of 
which (as a left as a tax or 
Under these conditions there is a 
an acre to the 


they 
drainage, 

land. 
profit of $15 to $40 


rule) is mortgage on the 
clear 


owners. 


ARGUMENTS AGAINST DRAINAGE 


GOVERNMENT 


WORK BY THE 


whether it is 
undertake 


This question feasible for 
this work, taxing the 
will be benefited. The first 
Government authority to 
delegated entirely to the 


obviated, in theory at 


brings us to the 
the U. S. Government to 
against the linds which 


that 1 By . 


cost 
difliculty is 
take 


States. 


has no 
this being 


difficulty can be 


such 
This 


by codpe ration 


action, power 
least, 
between the federal dnd state governments. 
6 shall decide whether 
reclaimed. Under practically all State 
left to the 


drainage 


The question next arises as to who 


eertain lands shall be 
determine 
under the 
Practically all 
petition of 


drainage laws it is landowner to 
whether he 
and 


projects are 


considers feasible existing 
conditions. 
upon 


pay the 


economic 
initiated 


physical drainage 
landowners. If the 
first instance 
must decide whether 
undertaken at the request of 
official decides that it 
against the 


Government is to cost in the and to 
collect it later from 


drainage projects are to be 


landowners, we 


landowners, or Wien Government 


is time to drain the 


Sone 
land 


and to assess the cost 


In the St. Francis 


and a 


basin, practically all the 
that in 


districts, 


territory in 
ouri large part of Arkansas, has already 


contracts for the 
been let. What is 
should the U. S. 


organized into drainage and 


ruction of reclamation works have 


ome of these existing organizations 


reclamation? 
the country as a whole, the 
with the actual demand for 

. 


inds when drained at the prices which are 


ent undertake the 
drainage of swamp 
these 
etharged for them 
undertake the 
reclamation by 
commenced, it will be found 
left with many of the 


is keeping pace 


Government 
tracts 


the owners Tf the were to 
lamation of those where state 


that 
poore st 


been 


will be 


encies has not 


rnment 


*\bstract of a paper read before the 
Louis, Mo., April 10, 12 


More Tneines Memphis, 


National Drainage 
it St 


ress 


ring (50., Tenn 
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least profitable projects. For instance, at the extreme lower 
end of the St. Francis basin there is a territory which 
not profitably be reclaimed until the market value of land 
is much greater than it is today. The same is true along 
the lower Red River in Louisiana, and along the outlet of 
many of the smaller which empty into the Missis- 
sippi River. In some other parts of the country, as in parts 
of northern Minnesota, the cost of drainage but the 
soil when drained is almost worthless. 

It has been stated that the U. S. Government must un- 
dertake the drainage of the St. Francis basin because it is 
an interstate problem and cannot be handled otherwise. The 
best answer to this is an examination of the conditions as 
they exist. The eastern part of the basin is in the water- 
shed of Little River, which covers somewhat more than a 
million acres. <All of this territory in Missouri is now or- 
ganized into drainage districts and the reclamation has been 
completed or contracts for its been let. 
In Arkansas, likewise, nearly all of the Little River water- 
shed is organized into drainage districts or is in process of 
organization. The plans for the improvements in Missouri 
and Arkansas are worked out in such a manner that they 
will coérdinate without conflict of interests. Of the lands 
overflowed by the St. Francis River itself, almost the en- 
tire area has been organized into drainage districts, and 
contracts for the part of the work have been let. 
Of the land state line, concerning which there 
might be problems, over half is owned by the 
American Refining Co. (through the Great West- 
ern Land and most of the remainder is owned in 
fairly tracts. There is little if any conflict between 
the projects on the two sides of the line. 

It may be noted that this tendency toward coédperation in 
the case of land lying along state borders is general. Where 
the overflowed lands of Texas and Arkansas meet along the 
Red River there has been complete coéjperation between the 
interests of the two states. The district on the Arkansas 
side is paying about half the cost of the improvement in 
Texas, that being an approximately equitable apportionment 
of the expense. 

If it should be held that it is the policy of the U. S. Gov- 
ernment to promote drainage projects where small owner- 
ships predominate, it will be found that this leads to taking 
part in inumerable small drainage projects in all parts of the 
country. 


can- 


streams 


is small, 


construction have 


greater 
along the 
interstate 
Sugar 
CO-3, 


large 


THE PROPER FIELD FOR GOVERNMENT ASSISTANCE 


There is a large and very 
which the U. S. Government can 
benefit of the landowners, 


pense to the nation. <A 


profitable field, however, in 
cooperate to the very great 
and at comparatively small ex- 
critical examination of drainage de- 
velopments which have been ecarried leads to the conclusion 
that a vast amount <¢ money is being wasted because the 
engineering principles have been very imperfectly developed. 
There are two or \nree departments of the U. S. Government 
which could be engaged very profitably in working out by 
experiment the hydrauli¢ principles upon which our reclama- 
tion plans must rest. 

Up to the present, departments have limited their 
efforts largely to promoting particular drainage projects, and 
the attention of branches of the Government service 
has been directed largely to complying with requests of Con- 
gressmen for assistance in their districts. If half of the 
money spent in this manner were well spent in working out 
experimentally the principles of drainage 
in securing engineering data (such as the 
areas, the capacities of channels, and 
of construction) the information secured 
reclamation works to be planned with 


these 


some 


and 
drain- 

types 
enable 
greater effi- 


engineering, 
run-off of 
economic 
would 
much 


age 


ciency. 

Moreover, it 
be of great 
without 
financed, 


seems 
financial 
great 
one of the greatest 
in the tax due to interest 
bonds usually bear interest at 6%. 


possible for the U. 
asistance to 
cost. As 


S. Government to 
drainage development, 
districts usually 
burdens to the landowner lies 
charges on bond issues. Drainage 
If such bonds were guar- 


drainage are 


anteed by the Government, the 
duced 
Te lieved of 


rate of interest would be re- 
and the landowner would thereby be 
fourth of the total cost of the improve- 


to 3% or less, 
about a 
ment. 

If such a plan were adopted, it would be necessary for 
Government engineers to pass upon and approve the plans of 
any district desiring aid in this manner. And as it is fre- 
quently impracticable to plan the drainage of isolated tracts 
ie would be desirable to make complete large 
areas, the greater part of which reclamation. It 
probably be desirable arrangements to be 
with governments, Whereby in return for guaran- 
teeing the reclamation bonds, the U. S. Govy- 


surveys of 
requires 
would also for 
made state 


interest on 
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ernment should take a first lien on the lands to be reclaimed. 
By this method of coédperation, the U. S. Government would 
be enabled to give very material assistance, which would in 
fact amount to bearing one-fourth of the total expense of 
reclamation, as it is at present carried on, and this could be 
done with reference to drainage improvements in all parts of 
the United States with absolute impartiality, and the cost to 
the United States Government would be nothing beyond the 
cost of administering the service. Even in this respect the 
service could be made self-supporting. Such a plan would be 
a practicable application of a system of rural credits. 

Not the least benefit of such coéperation would lie in the 
examination of drainage plans. While the Government engi- 
neer cannot have the same intimate Knowledge of local con- 
ditions and factors entering into the preparation of plans as 
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has the efficient local engineer, yet in passing on such plans, 
engineering errors can to a very considerable extent be 
eliminated. There is probably no field of construction in the 
United States where so large a part of the investment is 
usually lost through faulty engineering, as in the construc- 
tion of drainage improvements. The engineering supervi- 
sion here outlined would eliminate a large part of that loss. 

If any community can have its land drained without cost, 
by bringing sufficient influence to bear on the Government, 
the demand for assistance will bear practically no relation 
to the merit of the situation. On the other hand, if the 
landowner must pay the bill, and if the assistance of the 
Government lies simply in reducing the rate of interest on a 
loan by guaranteeing the bonds, the reclamation of swamp 
lands will be held to a business basis. 
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Tests of Grouting Gravel in River Beds 


By H. H. Cartwricut* 


SYNOPSIS—The injection of cement into sand and 
gravel to form concrete in place has been suggested many 
limes and has been employed in some cases. The ac- 
companying article describes some interesting experi- 
ments made with such a process for the purpose of ascer- 
taining the possibility of its use for forming foundations 
of bridge piers, etc., in river beds composed of sand and 
gravel deposits. They are perhaps the most extensive 
experiments of the kind that have been made. 
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In the whole field of civil engineering construction 
there probably is no greater opportunity of effecting 
economy than by reducing the cost of masonry founda- 
tions, where solid rock cannot be found at a suitable 
depth. The customary caisson and coffer-dam methods 
are expensive, as is also the spread-footing method, where 
only soft material can be found. A process experimented 
with at Nashville, Tenn., during 1912, was that of form- 
ing a foundation stratum at the proper depth by forcing 
cement grout into the soft foundation material by means 
of compressed air. 

The Foster-Creighton-Gould Co. was fulfilling its con- 
tract to build a new bridge, about 2800 ft. long, across 
the Cumberland River at Nashville for the Louisville & 
Nashville R.R. The location is at a point on the river 
known as the “Nashville Island.” This island is a gravel 
bar, which during low-water has an area of about eight 
acres. The thickness of gravel is from 12 to 24 ft. to 
bedrock. ¥%t was decided that this point would be an 
excellent place to carry on investigations to determine 
whether gravel in place could be solidified sufficiently to 
support heavy structures. Therefore the above contrac- 
tors were requested by the railroad company to do the 
work and the writer was instructed to supervise and _ re- 
port. 

Before attempting any experiments, all the informa- 
tion that could be obtained readily was studied, but this 
information was scarce. It was found that in possibly 
two or three instances successful jobs had been made by 
forcing cement into crushed stone under a head of water, 
where it would have been impossible to have deposited 
concrete in the usual way, due to the inaccessibility of 
the work. In all cases perforated pipe had been buried 
in the stone and enough cement grout had been injected 
to fill the voids, thereby making a solid concrete. But 


*Assistant Engineer, Louisville & Nashville R.R., Win- 
chester, Ky. 


as far as known, to make concrete by forcing cement 
through pipe driven into a natural gravel bar had not 
been attempted. 

Knowing that the theory’of making good concrete is 
to thoroughly fill all voids in the aggregate, the problem 
was to find out how nearly this could be approached by 
the proposed method when the voids in the gravel are 
already filled or partially filled with silt and fine sand, 
as is nearly always the case in a sand and gravel bar. 
It was also desired to determine under what head of 
water it would be possible to eject grout from the pipe, 
and to compare the concrete formed at the various depths. 

One foreman and his gang, with the necessary ma- 
chinery and other equipment were kept on the ex- 
periments 3144 months. Every possible condition was 
tried out in nine experiments. Several of these were 
minor tests made simply to gain sufficient working knowl- 
edge to proceed with those made on a larger scale. 

EQUIPMENT 

The equipment essential is that for mixing the cement, 
conveying it and forcing it out, driving the discharge 
pipe and pulling the pipe. On the first test the outfit 
was rather crude, but was constantly varied as we pro- 
ceeded and as improvements suggested themselves. An 
air compressor capable of supplying 100 eu.ft. of air 
per minute and an air reservoir of 30 cu.ft. capacity fur- 
nished air for mixing, conveying and forcing the grout. 

The grout was mixed first in mortar boxes, and later 
in a MacMichael pneumatic concrete machine.+ For the 
first test, an air drum, made at a local shop, was used. 
This consisted of a 36-length of 12-in. pipe, capped at 
the bottom, with flap door at top operated by hand, and 
having in the drum three openings (one discharge and 
two inlets). The grout, having been mixed, was poured 
into the drum, the flap raised and air turned on for fore- 
ing out. A pressure indicator was attached so that it 
would be possible to note by the action of the needle 
whether the batch had been discharged. The drum was 
later used in connection with the pneumatic mixer, which 
did the mixing while the drum provided for the conveyor. 
The pneumatic mixer is a drum of 8 cu.ft. capacity, 
having a discharge opening at bottom and two air inlets, 
one for mixing and the second for discharge pressure : 
the former inlet is located at the bottom of the machine 
and the latter near the top. When the flap door at the 
top is open the air entering at the bottom of drum causes 





*“Engineering News,” Aug. 10, 1911. 
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the cement and water to “hol? violently, thereby thor- 


oughly mi Later on, the small drum 


that the Mac Michael 


machine would do both the mixing and conveying. This 


Ying the ingredients. 


was discarded when it was found 


machine is shown in Fie. 1. 


Black pipe, of 2-mm. diameter, was used for driving 


into the bar. A standard well pont, Fig. 2, screwed into 


the lower end of the pipe, served as a drive shoe and the 


erforations in the point afforded discharge area. The 


pipe is objectionable due to its imability to withstand 
I 


he driving and pulling strains. This was supplemented 


Fie. 1. Precmaric DEVICE ror MIXInc CEMENT GRroUT 
AND Forcine [tv InTO GROUTING PIPES 

Pires with A HANpD- 

HAMMER 


Driving 2-Ix. GrouvTine 
OPERATED 


LG, 


by a set of hollow steel drill rods which were stiff enough 
to be driven with a 1000-lb. hammer. With this outfit 
the driving problem was solved, but the inside bore of 
the rods was so small that the grout could not be forced 
through rapidly enough to make their use practicable, 
For pull- 


ing the pipe, long timber levers were used at first, but as 


therefore the 2-in. pipe was again resorted to. 


this was a slow method, a derrick and hoisting engine 
were substituted. The best rig used for driving the pipe 
was a 175-lb. wooden hammer in leads. The hammer was 
operated by men pulling a line attached to the hammer 
and run through a sheave on the derrick boom overhead, 


as shown In Fie. 3. 


Kirsr EXPERIMENT 


Phe following experiment was made at a point on the 
har where the and 
where water level Iir order to be able 
to view the conerete, the grouting was done on the cir- 
cumference of a circle, and the center core of gravel 
afterwards excavated. By this method a buried hollow 
cylinder of concrete was formed. An analysis of the 
gravel indicates the following proportions: coarse gravel, 
12% ; very fine gravel, 34% 5 sand, 44% ; silt, 10%. This 
shows that the conditions were very severe. Since con- 
crete of fair quality was made from the above described 


was 23 ft. below surface 


Was S ft 


bedrock 


below. 
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aggregate, there is no doubt that very good concrete can 
be formed in the average vravel bed. 

As shown in Fig. 4, 16 pipes (2-in. black pipe), approx- 
imately 3 ft. apart, were driven into the bar on the cir- 
cumference of a 15-ft. circle. Kach pipe was in four seec- 
tious, each section 5 ft. long with a standard well point 


2.5 ft. in length screwed into the lower end. 


The pipes 
were all driven to rock, and were kept open while being 
driven by means of water and air hose. Water was turned 
into the pipe through one of the hose and forced out by 
Cement 
grout was supplied to each pipe on the assumption that 
around each one should be formed a cylinder of concrete 
4 ft. in diameter. The perforations in each well point 
covered a length of 1.7 ft., therefore to inject five sacks 
of cement each time the pipe was raised 1.7 ft. should 


the other hose carrying air from the drum. 


have eiven a solid wall of eood concrete. 

Around the drum was built a 10x10-ft. platform, 4 ft. 
This method 
of mixing was very tedious so we connected an air line 


high, on which were placed mortar boxes. 


to the MacMichael machine and used it as a mixer, con- 
An indicator on the 
whether the batch of grout 
whether the drive pipe was 
An average pressure of 20 Ib. was sufficient, 


veying the grout to the drum by air. 
tell 
was being discharged, or 


air machine served to 


clogged. 
In this case 
it Was necessary to insert into the drive pipe a small water 
hose and jet the well point. 


but often 60 |b. would not clear the pipe. 


One batch of grout was made 
of 1 sack of cement and 31% cu.ft. of water, which mixed 
almost instantaneously in the pneumatic machine to a 
consistency of rich cream. 

With all the pipes driven to rock, the grout hose was 
attached to each successively and the proper amount of 
cement shot in. This pro- 
cess was followed until all the pipes were extracted from 
the ground, except those that could not be pulled and 
had to be abandoned. When any pipe was left open at 
the top and air was turned into another, water was forced 
ft. high. This indi- 
cated that there was good underground communication. 
This would occur at a pipe 10 ft. from the one through 
which air was being admitted. ° 


There were 582 


Then each pipe was raised. 


out of the open pipe, sometimes 40 


used with this test. 
It took eight men five days to deposit roughly 120 yd. of 
Pull- 
ing the pipe gave more trouble than anything else. Four 
men using a 20-ft. lever (a 6x6-in. timber) pulled the 


24" Outside diam. 
2" Inside diam. 


if 7 Rows of /8 Holes 


sacks of cement 


concrete, because the minor difficulties were many. 
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Perforations 
in Point 


Pra. 2. Wenn Pornr on END OF Grovutina PIPE 
pipe, but the process Was slow. 
off due to threads stripping. 
The ground water level was 8 ft. below the surface of 
the bar. After the pipe was raised to this elevation it 
took only about 15 lb. pressure to eject the grout. It 
could be seen that the grout was covering the entire area 
of the circle, as the gravel near the center quaked no- 
ticeably. Injecting the grout below the water level had 
compacted the sand and gravel, which had sunk, leaving 
at the water level a very porous layer that could be easily 


Several pipes were broken 
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penetrated. At this level was found the best concrete. 
When excavation was started, practically no concrete 
was struck until a depth of 4 ft. was reached, and from 


four to eight feet was solid clear It was very 
hard to break this out with picks. The concrete was in 
reality a cemented gravel and was not very well bonded, 
film of mud surrounding the 
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due to a each stone of 
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PLAN OF PIPES AND PLANT FOR GROUTING 
GRAVEL IN PLACE 


Fria. 


it set very hard later, and would have 
Below the water level the 


gravel. However, 
made a foundation. 
concrete was not nearly so good, but was irregular and 
resembled large clinkers. Many leaks sprung in the 
walls, but with a pulsometer the water could be pumped 
down within 2 ft. of the rock. 

The test was of value, in that it showed that cement 
could be forced out at a depth of 23 ft. below the surface 
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Fie. 5. Typrcan Cross-Section or ConcreTE CYLINDER 

FORMED BY ‘THE G@rrcLe oF GrovutTinec Pipes 
of the bar. But the difficulty was, that the grout would 
take the path of least resistance, which was upward, and 
would not spread laterally far enough to make a very 
tight wall. Fig. 5 shows the conditions approximately 
as they were after the hole was excavated, and Fig. 6 il- 
lustrates the results of the test. 
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SECOND EXPERIMENT 


The next experiment attempted was to work under a 


head ft. of water. Since the maximum depth of 
gravel was 15 ft. below the river level, it was hecessary 
to erect a steel tank and fill it with sand and gravel. 


made and a tank 6 ft. 
was erected on it. The tank was 
heet piling, seven channels on each side. 


Therefore a concrete base was 
square and 60 ft. high 
made of Gould s 





Fia. 


6. FAcr or 


GRAVEL AFTER GROUTING 
(The upper view shows the top of the pit. with e 
pipes. The lower view shows a patch of dense grout s 
the ordinary grouted gravel and a seam.) 
Concrete was placed inside on the bottom to seal the tank 
so that it would hold water. Sand and gravel. excavated 


from the bar near-by, was placed in the tank until it 
half filled. Before filling, 
well points screwed into 


Was 


five 2-in. pipes 60 ft. long, with 


the lower end, were placed in 


the tank, arranged as shown in the left-hand view in Fig. 










































YSZ 
i. These were spaced uniformly so that each pipe could 
The tank 

view in 


grout the same quantity of sand and gravel. 
after completion is) shown 
rig. 7. 

Three water lines were turned into the tank, one 144- 
in. and two 2-in. 


in the right-hand 


It took several days for the wood 
packing in the piles to swell sufficiently to prevent leak- 
but it finally became watertight, then the water 
level was kept within 3 ft. of the top. There were 40 
euvd. of sand and gravel in the tank. Five sacks of 
cement were forced through each pipe, then they were 


age, 


all lifted 21, ft. and the grouting repeated. This was 
had been used. It 
was computed that 10 !b. pressure should clear the pipe 
at a depth of 60 ft., but it took from 70 to 80 Ib. 
blow 


continued until 200 sacks of cement 
Every 
brought cement to the surface of the water and 
caused it to boil up and occasionally splash out of the 
tank. Before quitting for the night, the pipes were all 
raised several feet above the last shot of grout. Then 48 
On returning, 
all of the pipes were stopped up and could not be pulled. 
All water was let out of the tank and the pipes were un- 
jointed at the top of the For 10 ft. above the 
gravel, cement Was set up solid in the pipes. 


hours elapsed before work was resumed. 


gravel. 


er es 
ce ‘ 


Enc. News 
Rie. 7. EXPERIMENTAL 60-Fr. Sree. TANK (6x6 Fr.) 
FOR TESTING THE GRouUTING OF GRAVEL AND CEMENT 

(At the left is the interior of the bottom of tank, with one 
side removel to show the grouting pipes and well points. 
The horizontal rods are stay-bolts holding the sides of the 
tank together. At the right is the completed tank.) 

After the cement in the water had precipitated, it was 
found that the tank contained 33 ft. of material. An 
18-in. layer of gravel was put in; then 7 ft. of clean sand, 
3 ft. of gravel, 214 ft. of sand and 51% ft. of gravel, as 
shown in Fig. 8. Only one pipe was driven into this ma- 
terial, and this was in the center of the tank. Much 
trouble was had in keeping the pipe open, since the sand 
would cave into the well point through the perforations. 
When it did so, a 34-in. hose was lowered into it and the 
~and removed: however, this operation was necessary so 
often that the entire pipe was taken out and the point 
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wrapped with No. 10 mesh wire screen which remedied 
the trouble. 

There were 25 sacks of cement in grout placed at 27 
{t. below the top of the tank; 25 at 2414 ft., 15 at 22 ft., 
10 at 1914 ft. and 20 at 17 ft. Finally 314 ft. of crushed 
stone was placed in the tank; 47 sacks of cement were 
injected into the stone, 35 being in the center and six 
at the north and south sides. The stone possessed 37% 
of voids, which were completely filled with cement. 

Top of Tank, 
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Diagram showing Strata of Material as placed in the ©60-foot Tank 
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Fic. 8S. SECTIONS OF 


INJECTING CEMENT Grout 
WITH SAND 


FORMED BY 
FILLED 


CONCRETE 
Intro TANK 
AND GRAVEL 


Mass OF 


The last cement was placed in the tank on Sept. 27 
and on Oct. 9 the tank was thrown over by jacking up 
one side. As the sides were removed, it appeared that 
very little of the material was solid, exccpt the stone 
concrete at the top, and that neat cement had found its 
way to the sides in thin veins. After the sides were 
removed all loose material was stripped off and only the 
solid stuff left. The lower half of the tank contained 
good concrete, about 66% of its volume. Above this 
was a layer of neat cement 3 to 5 ft. thick. Through the 
sand, where only one pipe was used, the concrete was 
only 12 in. in diameter, and increased in size toward the 
top. Fig. 9 illustrates the shape of the concrete in the 
entire 60-ft. length of the tank and in its upper por- 
tion; also a portion of the cement skin and good con- 
crete against the steel side of the tank. The stone con- 
crete was perfect, and became very hard after it had set 
awhile. All the concrete in the tank set and was very 
difficult to blast to pieces. The stay-bolts of the tank 
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were embedded in the conerete and reinforced it to such 
an extent that it was hard to blast off the concrete so 
that the bottom side of the tank could be removed. 
From this test it was learned that cement could be 
forced into gravel under a head of 57 ft., with no more 
difficulty than at a depth of 10 to 20 ft.; that in a small 
tank, there is no way for the air to escape laterally, but 
it must go up and consequently carry with it much ce- 
ment. Comparing results in stone, in sand and gravel, 











Fic. 9. CoNCRETE ForMED IN TANK; AFTER REMOVAL OF 
THE SIDES AND THE LOOSE MATERIAL 


(The top view shows the concrete of the entire 60-ft. height 
of tank, the tank having been thrown on its side. The mid- 
dle view shows the concrete in the upper 25 ft. of the tank. 
The bottom view shows part of the cement and concrete 
against the steel side of the tank.) 


and in sand, the best results are obtained where the per 


cent. of voids is largest. 
THirp EXPERIMENT 


Following the experiment just described, two tanks 
of the same cross-section but only 20 ft. high, were erected 
and filled with sand and gravel from the bar. Grout 
pipes were driven on closer centers and a larger quantity 
of cement per yard-of gravel was used, thereby more 


nearly filling the tank with concrete. Fig. 10 shows the 


results. 


MetrHops oF WORKING 


In practice, success will be attained with this pro- 
eess by overcoming the many minor difficulties which 
arise, so that work may be done accurately and rapidly; 
assuming, of course, that the material to be grouted is 
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fairly suitable. Otherwise, the cost cannot be reduced 
and the results will not be so good as by the present 
practice. 

Since it is necessary to fill the voids in the material 
to be solidified, with the solid contents of the grout, it 
requires about three times the quantity of grout that it 
would be necessary if the voids were to be filled merely 
with grout itself, because 75% of this is liquid. The 
principal difficulty with the whole process is to get rid 
of the excess water required, without, at the same time, 
washing the cement out of the gravel. In the tanks 
there was no way to prevent this water from flowing over 
the top, since they were watertight. It seems that the 
grout working its way upward through the gravel on the 
river bed would lose its cement and come to the surface 
as water, but in the tanks 6 ft. square it did not, but 
came out as rich as it was in the mixer. There is no 
reason, In u large sheet-pile enclosure, why the excess 
water should not be taken care of through the bottom, 
because there is sufficient room for the air to leave the 
water quickly and lose its energy laterally through the 
voids of the material in the dam, thereby allowing the 
water to seep out gradually, following the air and not 
being pushed upward with it as in a small enclosure. 

In the open bar, the cement spreads out in wide thin 
ledges, taking what paths of least resistance it can find. 
Therefore, the gravel should be inclosed by piling or by 
grouting a wall around the proposed foundation and 
later working forward the center. After a pipe is driven 
below the water level, the air coming out vertically starts 





Fig. 10. Concrete ForMED IN TANK 20 Fr. Hicu 
(6x6 Fr.) By INvECTING CEMENT GROUT INTO 
THE GRAVEL FILLING 


the ground-water circulating upward, which will bring 
with it to the water level some of the mud and silt in the 
bar. A mud seam always results, if the material to be 
grouted is dirty. 


Excessive air pressure is damaging, because it removes 
a large quantity of the cement already deposited and 
forms a concrete that is irregular in structure, resembling 


clinker. 


When the pipe clogs, instead of using a high 
pressure to open it, it is better to lower a water hose into 
the pipe and jet out what stuff is in the way. It is best 
to have a compressor large enough to keep in the air 
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reservoir a minimum pressure of 80 |b. so that a strong 
jet of air will always be playing through the mixing line 
at the bottom of the drum. If not, cement will get into 
the orifice of the mixing jet and set, decreasing the size 
of opening until there is not enough current to cause a 
Then the grout will not 
be thoroughly mixed and cannot be forced out. 


violent ebullition in the drum. 
The size of the perforations in the grouting point 
should be voverned by the quality of material to be 


erouted. In there should be large 
in sand small ones; 

prevent the 
through to clog the point. Unless it is absolutely certain 
that from large stulf. it 


should be screened to prevent anything going into the 


COalrse crave! OpDeN- 


ings, and 


thes should be just small 


enough to sand or gravel from falling 


the cement and sand are free 
grout that will stop up the perforations in the well point. 
A strong current of air held through the 


mixer and pipes while driving the pipe down into the 


should be 


bar, in order to keep out the finer material that otherwise 
would crowd into the point. The drive pipe should be 
heavy enough to stand driving with a big hammer. Much 
time was lost in driving because of the pipe bending and 
the threads stripping. 


CONCLUSION 


The results of the experiments show concrete from the 
poorest grade to that as good as class A. The worst is 
The best is a 
very hard concrete, so perfectly bonded that when frac- 
tured the siliceous gravel stones or pebbles are broken 


a cemented gravel, very poorly bonded. 


along with the mortar. Not a single perfect job was made 
with any of the nine experiments. There were notice- 
able defects im all; some could not be avoided on ac- 
of the dirty. material; the others could have 
been avoided but for the lack of knowledge which was 
gained on the later experiments. 

There is that foundations can be 
Test borings should be made at 
the site of the proposed structure to determine the qual- 
ity of the material. 


count 


no doubt but safe 


made by this process. 


If it is found to be clean and coarse. 
there is nothing to prevent an excellent foundation being 
made. After the grouting is finished, in order to be as- 
sured that the job is good, borings should be made into 
ihe concrete to determine its solidity. 

Since from the results of the experiments, it ap- 
pears feasible to form hard foundation strata on which 
to found masonry structures, this should also 
prove of value in solidifying the river bed around piers 
and dams already constructed, where scour from. the 
stream is damaging. 
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Universiry oF GrorcGiA—The following notes on the 
eood-roads winter school recently held have been re- 
ceived. 

The only charge was a registration fee of $1. 


COUTSeS given were as follows: 


The 
(1) Methods of determin- 
ing the suitability of local road-building methods (sand 
and clay); (2) principles of road location and _relo- 
cation: (3) selection of proper materials for concrete 
construction; (4) best methods of 


constructing — per- 
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manent culverts; (5) methods of mixing end placing 
concrete for piers, abutments, ete., and best proportions to 
(6) construction and maintenance of earth, sand- 
clay, and top-soil roads, and the utilization to best ad- 
vantage of local materials, 


use 5 


‘Ten counties were represented, some by three and most 


by two delegates. Much interest was manifested in the 


school, and it is expected to become an annual event. The 


sessions extended in 55-minute periods from 9 a.m. to 
1:50 pam., and in one laboratory period from 3:10 to 5 
pan. On one day the entire school was taken over the 
top-soil roads east of Athens; the trip concluded by the 
re-location of nearly one-half mile of road to replace a 
mile of wretched washed-out road, with mud holes, 10% 
grades, etc. First an approximate line was run with the 
planetable; then it was readjusted, levels were taken and 
the road was staked out for construction. 

CoLuMBIA UNtversrry—Radical departures have been 
made in the development of courses in chemical engi- 
neering of the School of Chemistry (which now, with the 
Schools of Mines and Engineering, is a post-graduate 
department requiring a college degree for admission). 
The organization of the new course and the work at- 
tempted were described at length by Prof. M. C. Whit- 
taker before the New York section of the American Chem- 
ical Society, Mar. 7, 1913. 

It was believed at this institution that modern manu- 
facturing processes, based on chemical phenomena, were 
advancing at a rapid rate and were calling for men 
trained to develop and direct work which was as much 
engineering as chemistry. It was felt that most schools 
had not approached, in the best way, the problem of 
producing the needed men. Under the advice of Prof. 
Whittaker, himself formerly a practising chemical engi- 
nee, it was decided to teach directly the use of engineer- 
ing methods and processes in the solution of chemical 
problems rather than to confine students to the manipu- 
lation of the usual chemical laboratory equipment. This 
was held to be in line with the development of modern 
mechanical- and electrical-engineering laboratories, where 
commercial equipment was employed rather than appara- 
tus typical of the pure-physics laboratory which would 
allow the investigation of basic principles only. 

The new industrial laboratories for this course occupy 
now the whole lower floor of Havemeyer Hall, and onty a 
beginning has been made. Besides a general laboratory, 
there are now electro-chemical, textile, paper, fuel and 
several research laboratories, as well as a machine and 
a pipe shop, a grinder and a furnace room, etc. The 
general industrial chemical laboratory contains typical 
commercial equipment such as filter presses, pressure and 
vacuum pumps, siphons, solution tanks, agitators, samp- 
iers, vacuum dryers, pot and column stills, steam-jacket 
evaporators, condensers, centrifugal dryers, clarifiers, gas- 
holders, and gas-welding apparatus. A dye laberatery 
has a calico printing machine, among other things and an 
equipment of microscopes and ultra-microscopes. The 
paper laboratory has an iron soda digester, a bronze sul- 
phite digester, a pulp beater, mechanical stirrers and 
drum dryers. 

The student’s work is done in squads of four or five, 
with one man acting as foreman. The problems assigned 
involve cyclic processes as far as possible in order to re- 
duce cost and to avoid the accumulation of end prod- 
ucts. In research work, such problems are given as are 
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met with in transferring operations from the test-tube 
and beaker stage to a factory scale. So far as possible, 
the work is on a quantitative basis with accounting for 
all losses at each stage. The squad foreman has to pre- 
pare in advance a general preliminary report on the 
chemistry and practical procedure of an assigned prob- 
lem. Each man, however, has to present a detailed final 
report of the entire work covered. The instructors assign 
work and supervise processes, but do not arrange the 
It is re- 
ported that the men soon learn the limitations of the 
necessary Commercial apparatus and acquire engineering 
judgment and facility of application. No attempt, how- 


work for students in detail or assist them in It. 


ever, is made to develop skilled Operators. 


3 
An Earthquake extending from Ottawa to Montreal in 
Canada and through Western New York occurred on Apr. 28. 
The shock was felt principally in Ottawa, but little or no 
damage was done in any locality. 


A Butting Collision between an extra freight train and a 
passenger train on the Chicago, St. Paul, Minneapolis & Oma- 
ha Ry., at Baldwin, Wis., caused the deaths of two railway 
employees on Apr. 27. The wreck is reported to have been 
due to a misunderstanding of train orders. 


The Explosion of an Oil-Fuel Tank on the new Hamburg- 
American steamship “Imperator” is reported to have killed 
two workmen and caused fatal injuries to three others on 
Apr. 22. The explosion is said to have been caused by one 
of the workmen's cigar lighters. 


verside Port- 
, caused the 
deaths of 12 men, including the powder foreman. It is re- 


A Blasting Accident at the quarries of the Ri 
land Cement Co., Riverside, Calif., on Apr. 23 
ported that two 500-lb. charges of dynamite were prematurely 
exploded in some unknown way. Six other charges in the 
same hill were not exploded. 


An Explosion of Fulminate of Mereury at the United States 
Arsenal in Philadelphia, Penn., caused the death of a work- 
man and completely wrecked the drying house, on Apr. 28. 
The workman was the only person in the building at the 
time, and it is supposed that he dropped a tray of loaded de- 
tonators. 


The U. S. Wireless-Telegraph Licenses, issued during the 
first four months of operation under Federal regulation (to 
Apr. 18, 1913) number 3407 for both operators and stations. 
There are 46 American ship stations and 18 coast stations, with 
685 amateur stations. The first-grade commercial operators 
number 1279, second-grade, 186; there are registered 1185 
amateurs and eight operators of experimental and instructor 


grades. 


A Railway Valuation Committee has been organized by the 
Norfolk & Western Ry., for the purpose of devising a plan 
of valuation of the company’s property under the Act of Con- 
gress approved in March. The committee will afterward 
carry on the work of valuation, and as this will extend over 
a considerable period of time the officers composing the com- 
mittee have been relieved from their present duties. These 
officers are the following: Charles S. Churchill, Chief Engi- 
neer; W. S. Battle, Jr... General Claim Agent, and J. M. 
Rodgers, Statistician. Their regular duties will be assumed 
by Jos. E. Crawford, Acting Chief Engineer; J. B. Basker- 
ville, Acting General Claim Agent, and W. B. Moss, Acting 
Statistician. 


In the Flood Cleansing Work at Portsmouth, Ohio, the 
city authorities agreed upon a plan to facilitate the cleaning 
of rented houses which was thus stated in an order issued 
by Dr. S. B. MeKenihan, health officer: 

All persons occupying property as renters will be allowed 
one-half month’s rent free, and if living off the commissary, 
will be compelled to clean their premises at onee. Failure 
to comply with this will be sufficient cause for ejectment. 
. . . . All property owners collecting rent and failing to 
agree with this arrangement will be required to clean their 
premises themselves or subject themselves .% arrest. 

Assistance for Electric-Supply Companies in flooded dis- 
tricts is being extended by the National Electric Lieht Asso- 
ciation. A special committee. of which C. L. Edgar, ef Bos- 
ton, Mass., is chairman, has been appointed and given full 
power to assist member companies in the troubled regions by 
placing at their disposal men and material needed for the 
prompt restoration of service. The committee is not under- 
taking the general relief of employees, but states that it wishes 
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to be advised of special cases in which it could be of par- 
ticular service even for the lowest-paid employees. 


A Reinforced-Concrete Building Survived the Flood in 
Dayton, Ohio, according to information received from W. W 
Smith, Special Field Agent for the Association of American 
Portland Cement Manufacturers. The building was exposed 
to the fire of closely adjacent buildings while the water was 
at its height, and served as refuse to several hundred per- 
sons. Its windows, not wire-glass, were much damaged. but 
all combustibles were removed from the exposed side by the 
people in the building in time to avoid transmission of fire 
The building is interesting because it was the first rein- 
forced-concrete building constructed in Dayton. It is the 
Beaver Lignt & Power Bldg. No. 1, and is 170x204 ft. in plan, 
five stories high. Schenck & Williams, of Dayton, were thi 


designers and O. P. Hazen & Co., Dayton, the builders. Much 
difficulty was found at first in renting it, on account of its 
novelty. During the flood the water was 14 ft. above ground 


at the building, and flowed through the first story with such 
rapid current as to tear out the Mackolite partitions and 
carry away the contents of the first story, including a 


2-ton safe. 


Highway Bridge Damage in Indiana has been summarized 
by the Bridge Committee of the Indiana Enginering Society 
(ch., Alex. R. Holliday, Indianapolis). The estimate is that 
about $1,000,000 worth of damage to highway bridges was 
done by the floods of Mar. 24-27. This figure is based on 
returns to letters of inquiry from 41 out of 92 counties, these 
41 counties returning a total of $716,135. Out of the 41 coun- 
ties, 16 report no damage, while four report damage slight] 
over or under $100,000. The summary as to kinds of bridges 
indicates that numerous concrete bridges went out as well as 
many steel bridges, but the concrete bridges are of consider 
ably smaller span, on the average. 


§ wooden bridges ......... ; ; ; ; ee $25,300 
Pe os a gg ghar TS Gh ahey areola a a ae ad Bae 641,400 
RG: | RIND 6k. ora. So's @esanS Siatwe ; : 7.000 
Te -CORGTORG Di ieiees. 6a sc os a wee wee a wen er a ‘ $2,435 


TY ORME ae irctatc. Obl ee wing a's ; ‘ an ‘ . -9416,135 


DAMAGE TO INDIANA HIGHWAY BRIDGES, EASTER FLOOD, 1913 


Kind of Bridge 


County Wooden Steel Stone Concrete Amt. Damage 
Adams 1 $3,000 
Bartholemew z 2 19,400 
Benton 2 2 5,500 
Boone 2 3 S,485 
Clay 1 300 
Cass... 1 3 85,000 
Delaware 2 7 5 26,850 
Elkhart none 
Fountain : 3 2.000 
Franklin ; 1 10,000 
Grant... ; 5 30,000 
Hamilton... 1 4,000 
Hancock 19 l 25,000 
Hendricks. .. 1 900 
Huntington. . 5 1 1 10,000 
Jackson ° . none 
Johnson : a 1 2 8,500 
ES ere 7 none 
LaPorte.... a none 
Marion..... ; 3 1 190,000 
Marshall none 
Montgomery none 
Miami 3 50,000 
Morgan... 1 2.000 
Madison 1 4,000 
Noble eoee none 
Ohio... : none 
GWwaeanh@e....... none 
Owen ‘ none 
Parke ‘ l 1 $950 
Pike.. 6 £350 
Porter none 
Putman.... none 
Pulaski “ none 
Randolph 3 3 5,400 
St. Joseph none 
Shelby 1 3 1 ] 125,000 
Tippecanoe 2 90,000 
White _ & 1,500 
Whitley , none 
Washington none 


41 Counties. $716,135 


The Ohio Canal at Cleveland—The Ohio Canal suffered ex- 
tensive damage in the Cuyahoga River valley between Akron 
and Cleveland. While it has had little or no navigation use 
in recent years, the question of its official abandonment is 
quite uncertain, on account of sentiment against closing the 
state canals. At Cleveiand, where the canal extends along 
the east bank of the river, a long stretch of the canal is an 
obstruction to the best development of the valley lands The 
two-mile length below the Denison-Harvard viaduct lies be- 
tween the river and a broad area of low-lying land valuable 
for industrial development if contiguous to the river Various 
uses of the canal water at Cleveland bring the state a revenue 
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of several thousand dollars annually: the canal is now being 
repaired, at least sufficiently to maintain these water services. 
River improvement at Cleveland as part of the canal con- 
nection from Lake Erie to the Ohio River was put in prospect 
by Congressional action of two years ago, authorizing a sur- 
vey of the river for its improvement to a connection with the 
Chio Canal. A report has been rendered, but no further action 
has been taken as yet, pending the establishment of a coéper- 
ative arrangement between the Government and the city. 
A New 1000-Ft. Municipally Built Pier is to be erected on 
River at the foot of West 46th St., in Manhattan 
York City. The estimate of the cost of this 
pier is $2,735,000. Similar piers are called for by the present 
plan at the foot of West 44th and at the foot of West 46th 
but they are not to be immediately built. Hearings on 
the condemnation proceedings in, connection with the new 
work will be held May 21. 
Bids for Enlarging the 
Water-Works will be received 
of Commissioners of Montreal, P. Q. The canal (locally known 
as the aqueduct), forebay and tailrace will be widened and 
deepened for a length of about 31,¢00 ft, involving some 
2,350,000 cu.yd. of earth excavation, 436,000 ecu.yd. of rock 
excavation, and the construction of about 203,000 cu.yd. of 
retaining side walls, some of which will be rein- 
forced. We are unofficially informed that the estimated cost 
of the work is $2,000,000, besides which the city has already 
spent and is engaged in spending some $4,000,000 for a con- 
duit paralleling he aqueduct, a pumping plant and a filtra- 
tion system. T. W. Lesage is chief engineer and superin- 
tendent of the Montreal Water-Works, and L. N. Senecal is 
secretary of the board of commissioners. 


the Hudson 
Borough, New 


sts., 


Power Canal of the Montreal 
until May 16 by the Board 


conerete 


A Water-Power Plant under a 5412-ft. Head is under con- 
struction near Martigny, Switzerland, according to a bulletin 
from the firm of Thyssen & Co., Miilheim a. d. Ruhr, Rhenish 
Prussia. This plant is being designed by M. Boucher, of Laus- 
anne, for the Société dad’ Electrochimie, of Paris. Water is 
taken from Lake Fully; this is near the valley of the Rhone, 
where the mountain precipitously to the river 
Valley. 

The pipe line will be about 2% 
diameters of 19}} im, and 255% in., with thicknesses of from 
mh, in. to 133 in. The upper section will be of lap-welded 
pipe, While the lower sections will be of seamless drawn tube. 
The construction of the pipe line has been placed with Thys- 
sen & Co. Turbines, for 15,000-hp. capacity, will be built by 
Piecard, Pictet & Co., of Geneva. 


sides descend 


miles long, having inside 


An Engineering 
railway 


Commission on Electric ‘Traction for 
was again proposed by Frank J. Sprague, of 
New York City, before the New York Railway Club on Mar. 
21. He stated that if such a commission was organized, with 
engineers of the highest standing and without need of limit- 
ing the time to be devoted to their studies on this question, 
then the electrical interests of the country would pay part 
or all of the expenses. He expected that the electrical manu- 
facturing and supply companies would combine in financing 
which would furnish rolling stock and 
basis of payments in accordance with the use 
of the former and the metered electrical loads. 


steam 


some organization 


energy on a 


Electric Traction Will Supplant Steam on a mountain sec- 
tion of the Norfolk & Western Ry., it is announced. This 
step is to be taken to relieve congestion on 30 miles of line 
over the Alleghany summit, between Bluefield and Vivian, 
W. Va. While it is not announced whether alternating or 
direct current will be used, yet it is reported that overhead 
trolley wires will be necessary on account of large yards and 
lines at through mining towns. Locomotives 
will be and the equipment will be designed more for 
freight than passenger service on account of the great excess 
of the former. 


grade several 


used 


A Comprehensive Rapid-Transit Subway System is planned 
for Philadelphia by Transit Commissioner A. M. Taylor. 
There is at present in service a single two-mile east and west 
line through the center of the city along Market St., from the 
Delaware River to the Schuylkill, with an elevated extension 
for three miles beyond. There would be according to the 
new plans also (1) a four-track line from the center of the 
city, running north on Broad St. some 3% miles to Allegheny 
Ave., with a two-track extension three miles to Olney Ave., 
(2) a two-track line south on Broad St., 2% miles to Oregon 
with chance for extension to League Island, 1% miles, 
(3) a two-track terminal loop through the heart of the city, 
(4) elevated lines to Frankford (six miles northeast of City 
Hall) and Darby (seven miles southwest). The cost of con- 
struction is placed at $30,000,000, and that of equipment at 
$8,000,000 more. Enabling legislation to permit of financing 
the project through taxation, assessment and bond issues, ‘is 
being sought from the legislature by the city administration. 
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Mr. John N. 
been appointed 
New York. 

Mr. Charles D. Lay 
of the Department of 
York City. 

Mr. Lawrence Hanlon, for some years Assistant Superin- 
tendent of Municipal Ferries, New York City, has been pro- 
moted to be Superintendent, succeeding the late W. J. Sears 


Mr. F. W. Stevens, Chairman of the Public Service Com- 
mission of New York State, Second District, has resigned. He 
has been Chairman since the organization of the commission 
in 1907. 
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Carlisle, a lawyer, of Watertown, N. Y., 
Commissioner of Highways of the 


has 
State of 


has resigned as 
Parks, 


Landscape Architect 
Borough of Manhattan, New 


Mr. R. R. Potter, former Assistant Editor of “Engineering 
News,” has been promoted from the position of Asssitant Su- 
perintendent to be Production Engineer of the Blood 
Machine Co., Kalamazoo, Mich. 

Mr. P. Coniff, formerly Master Mechanic of the 
& Ohio R.R., at Cumberland, Md., 
Superintendent of Shops at Mt. 
ceeding Mr. J. W. G. Brewer, 


Bros. 


Baltimore 
has been promoted to be 
Clare, Baltimore, Md., suc- 
promoted, as noted elsewhere. 


Mr. A. J. Wharf, M. Am. Soc. C. E., recently Superintendent 
of Construction for J. E. & E. C. Wharf, Chicago, II]. has 
been appointed Chief Engineer of the Peoria & Pekin Union 
Ry., with headquarters at Peoria, Ill., succeeding Mr. W. E. 
Emery. 


Capt. Robert S. Griffin, U. S. 
of the Bureau of Steam 
succeed Lieut.-Com. H. I. 


N., has been appointed Chief 
Engineering, Navy Department, to 
Cone, who has been ordered to sea 
at the expiration of his four-year term on May 18. Capt. 
Griffin has Assistant Chief of the Bureau of Steam 
Engineering for several years. 


been 


Mr. Lewis F. Pilcher, M. Am. Inst. Arch., has been ap- 
pointed State Architect of New York. Mr. Pilcher was born 
in Brooklyn, N. Y., in 1871. He is a graduate in architecture 
of Columbia University. For a number of years was In- 
structor in architecture at Pennsylvania University and later 
Professor of Art at Vassar College. For the past two years 
he has practiced architecture in New York City. 


Mr. John H. Delaney, former Business Manager of the 
“Morning Telegraph,” of New York City, has been appointed 
Commissioner of Efficiency and Economy of the State of New 
York at a salary of $15,000 per annum. Commissioner De- 
laney has begun his work by appointing Mr. H. G. Lynn, of 
New York, and Mr. Matthew T. Horgan, of Brooklyn, Deputy 
Commisisoners, at salaries of $5000 per annum each. 


Mr. E. A. Kingsley, Assoc. M. Am. Soc. C. E,, 
County Highway Engineer, Pulaski County, Ark., 
appointed State Highway Engineer of Arkansas. Mr. Kings- 
ley is a native of Indianapolis, Ind., and graduated from 
Purdue University in 1893. He has had experience with the 
city engineering department of Indianapolis and with the 
Great Northern and Chicago, Rock Island & Pacific Rys. For 
seven years following April, 1904, he was City Engineer of 
Little Rock, Ark. 


recently 
has been 


Mr. J. W. G. Brewer, formerly Superintendent of Shops 
of the Baltimore & Ohio R.R., Mt. Clare, Baltimore Md., has 
been promoted to be Assistant District Superintendent of 
Motive Power of the main line district, with headquarters at 
Baltimore. Mr. Brewer entered the railway service in 1895 
as a shop apprentice with the Baltimore & Ohio R.R. In 
1905 he was a machinist in the Mt. Clare shops. In October, 
1908, he was promoted to be foreman of the machine shop. 
He was made Assistant Master Mechanic in January, 1910,’ 
and Master Mechanic the following April. Since last Septem- 
ber he had been Superintendent of Shops at Mt. Clare. 


Major Cassius E. Gillette, of Philadelphia, Penn., has been 
appointed superintendent of construction of the Perry Me- 
morial monument, which is to be built at Put-in-Bay, Ohio. 
The estimated cost of the monument, for which designs have 
been adopted, is about $1,000,000. A bill has recently been 
introduced in Congress to reinstate Major Gillette in the 
Corps of Engineers. Major Gillette resigned from the Corps 
a number of years ago at a time when he had been detailed 
by Secretary Taft to aid a reform administration in Philadel- 
phia in its work of municipal house cleaning. Interests which 
were at that time influential in Congress introduced bills to 
prevent such a detail of an officer, and those in charge of 
municipal reform in Philadelphia persuaded Major Gillette 
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to resign his commission in order to continue in the Philadel- 
phia work. 

The Interstate Commerce Commission has announced the 
following members of the board of engineers who will super- 
vise the work of making a physical valuation of the railways 
of the United States, provided for by recent Act of Con- 
ress: Mr. R. A. Thompson, M. Am. Soc. C. E., Chief Engineer 
of the California Railroad Commission; Prof. W. D. Pence, 
M. Am. Soe. GC. E., Chief Engineer of the Wisconsin State 
Board of Assessment and the Railroad Commission of Wis- 
eonsin: Mr. J. S. Worley, Assoc. M. Am. Soc. C. E., Consulting 
Engineer, of Kansas City, Mo.; Mr. Howard M. Jones, M. Am. 
Soc. C. E., Consulting Engineer, of Nashville, Tenn.; and Mr. 
E. F. Wendt, M. Am. Soc. C. E., Assistant Engineer of the 
Pittsburgh & Lake Erie R.R. It is announced that it is the 
intention of the commission to add an officer of the Corps of 
Engineers, U. S. A., to the board later. 
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John H. Weller, of Dayton, Ohio, former Superintendent 
of the Dayton & Michigan R.R., now a part of the Cincinnati, 
Hamilton & Dayton Ry., died Apr. 22, aged 83 years. His 
death was indirectly due to exposure during the recent flood. 

J. Dwight Ripley, a retired railway contractor, of New 
York City, died in Denver, Colo., Apr. 27. He was contractor 
for parts of the Union Pacific R.R. the Delaware, Lacka- 
wanna & Western R.R. and the New York Central & Hudson 
River R.R. He retired from active business about 20 years 
ago. 

Patrick Cahalin, a foreman on the construction of the first 
Panama R.R. during the days of the California gold rush, 
in 1854, died at Longbeach, Calif., Apr. 28. For many years 
he made his home in Deer Lodge, Mont., and was well known 
throughout the state and in Utah as “Panama Pat.” He was 
96 years old. 

A. W. Quackenbush, formerly Master Mechanic of the 
Quincy, Omaha & Kansas City Ry., died at his home in Kan- 
sas City, Mo., Apr. 19, aged 68 years. He began as a machinist 
apprentice with the New York Central & Hudson River R.R. in 
1862, and was promoted through various positions to that 
of Master Mechanic of different Eastern railways. Later he 
wus Master Mechanic and Superintendent of Motive Power 
of several railways in the Middle West. He retired from 
active work in 1911. 

George Harvey Fairchild, a consulting engineer, of San 
Franciseo, Calif., died Apr. 21, while en route from Central 
America on the S.S. “City of Para.” At one time Mr. Fair- 
tield was Chief Engineer of the Omnibus Cable Co. and of the 
Market Street Ry Co., of San Francisco. Later he was con- 
nected with the engineering staff of the Pacific Mail Steam- 
ship Co. A short time ago he went to Guatemala to supervise 
the salvage of the steamship ‘“Sesostris.”” which had gone 
ashore. He was 54 years old and is survived by a widow and 
two sons. 

Gustave Wilhelm Wolff, for many years a member of the 
firm of Harlan & Wolff, famous British shipbuilders, died at 
his home in London, England, Apr. 15. He was born in 
Hamburg, Germany, in 1834. He was sent to England to 
Liverpool College, and to fulfill his father’s desire that he be- 
come an engineer he was apprenticed to the firm of Joseph 
Whitworth & Co., of Manchester. After his apprenticeship 
Was expired he became a draftsman in a small shipbuilding 
yard on Queen's Island, Belfast. Shortly afterward, in 1859, 
the business was purchased by Mr. (afterward Sir) Edward 
Harlan, who commenced work with a staff of 44 employees. 
Mr. Wolff was appointed Manager of the enterprise. The 
business of the firm grew tremendously, and in 1874 three more 
partners were added. Mr. Wolff severed his connection with 
the firm in 1908, when he sold out all his interests. At that 
time the number of employees was 12,000. 


Charles Henry Tisdale, Assoc. M. Am. Soe. C. E., U. S. 
Junior Engineer in charge of the construction of Hales Bar 
Dam, Tennessee River, at Guild, Tenn., died in Merey Hos- 
pital, Chicago, Ill, Apr. 30, from a trephining operation. Mr. 
Tisdale was stricken with apoplexy exactly one yvear before 
his death, and while he regained his health sufficiently to 
discharge his duties, he was frequently bothered with a re- 
currence of the disease. Thinking that he might get relief, 
Mr. Tisdale went to Dr. Murphy, the famous brain specialist, 
at Mercy Hospital, for an operation, which proved fatal. He 
was 88 years old and a man of exceptionally high standards 
and untiring energy. He was married in March, 1906, to 
Miss Luey Vaughan, of Brusly, La., who died at Hales Bar the 


following year. Mr. Tisdale had been in the government ser- 
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vice about 15 years, and had been in local charge for the 
government at Hales Bar for seven years. In his death the 
engineering profession loses a valued and esteemed member.— 
(Contributed by Roger B. McWhorten, U. S. Junior Engineer.) 

James Tangye, M. Inst. M. E., who died in Cornwall, Eng- 
land, on Apr. 4, was born at the little village of llogan, near 
Redruth, on Oct. 6, 1825. He was one of the ablest of a re- 
markable family of brothers, of whom George Tangye now 
aione survives. 

It is said of James Tangye by one of his brothers that, 
though he inherited some of the genius from his father, he 
had most of it from his mother, who came of a long line of 
Cornish engineers. Her father, Edward Bullock, had been 
chosen by William Murdock to take charge of the largest 
engine made up to that time by Boulton and Watt, and it 
was with Bullock that young Tangye obtained his first ac- 
quaintance with steam engines and pumps. Bullock owned a 
smithy, and it was to the mutual satisfaction of grandfather 
and grandson that the boy spent all his leisure time when not 
at school in his smithy. The former recognized the growing 
abilities of the youth, and the latter found his chief delight 
in life in being among engines and in being connected with 
anything to do with engineering matters. 

In those early days lads were not kept long at school, and 
we find James Tangye at the age of 12 installed as Molliwig 
or boy at everyone's cail—at the Copperhouse Foundry at 
Hayle, near St. Ives, in Cornwall. Here he first came in con- 
tact with Brunel to whom later on he was destined to be of 
material assistance, and whose every movement he had obs 
served with awe when, as an unimportant Molliwig, he him- 
self was working at the Copperhouse Foundry. 

Later on young Tangye spent a short time working for a 
wheelwright at Pool, principally, it is said, in order to build 
himself a_ tricycle! On leaving the millwright the youth 
found plenty to which to turn his hand at home without im- 
mediately seeking another situation. His father was a farmer, 
and there were wheels and plows and other things which 
had to be made or which needed repair. These accomplished, 
he struck out in another direction, which had to de with min- 
ing. Edward Wilkins was at the time engaged in developing 
and setting to work an improved method of dressing tin ore 
in the mines. This method was the invention of William 
Brunton, Sr., who was also the inventor of a walking locomo- 
tive for steep gradients. For some time James Tangye as- 
sisted Mr. Wilkins, and it was about this time that he con- 
structed and put to work a waterwheel 18 ft. in diameter 
and 20 in. wide for driving a stamping mill. This 
worked successfully for many years. 


wheel 


These and other such odd jobs kept the youth busy for 
some time, during which his retentive mind was continually 
storing up experience. A little later on William Brunton en- 
gaged him to construct some hydraulic pumps at Pool, and 
then he was for a year at the Redruth foundry, during which 
time a locomotive called the “Redruth” was built for the West 
Cornwali Ry. 

In 1848 James went to Devonport in order to enter the 
service of Messrs. Distin & Chafe, who employed him in many 
urgent and important repair works with which they were en- 
trusted by the Dockyard authorities. Here his foreman was a 
brother of Samuel Smiles, the biographer, and the tale is told 
of how that once when Smiles was absent a difficulty arose 
concerning the design of the parallel motion of a beam engine 
which was in course of erection. Apparently neither of the 
partners knew sufficient about engines to solve the problem 
themselves, and matters would have had to stand till Smiles’ 
return had not young Tangye come forward and offered to 
undertake the work. 

Later on Tangye was asked by Distin & Chafe to become 
their works manager, but he had made up his mind to return 
home so as to work together with his brother Joseph, who 
was then employed by William Brunton, Jr., in designing ma- 
chinery for the quicker and better manufacture of blasting 
fuse. 

The association between the two brothers, James and Jo- 
seph, was of the most cordial description, and, having now 
begun, it was destined to continue till the death of the latte 
James being the designer and Joseph being the one to « 
out the designs. The brothers remained with Brunton f 
some years, eventually becoming working managers and pur- 
chasing a small share in the business 

In 1858, James Tangye combined with his four brothers 
Joseph, Richard, George and Edward, under the firm name of 
The time 


James Tangye & Bros., Machinists, Birmingham 


was propitious. There was then in progress a tremendous 
advance in mechanical engineering. New problems were con 
tinually having to be faced, and James Tangye was just the 
man for the work. He had a wonderful gift for overcoming 
difficulties. and he rejoiced to meet and conquer them He 


Was endowed with a keen perception of the ultimate value 
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of anything which notice. It was, it is 
understood, on his initiative that the firm undertook the man- 
ufucture of Weston 


thi apparatus a 


was brought to his 


pulley blocks, and he it was that made 
success. 

the 
American 


come to 


lie was exceedingly quick in coming to a decision, as 
many—will show. An 
pump had 
lkkngland to find someone to undertake its manufacture in this 
country. He tried 


proposals. 


following—one instance of 


who had invented a direct-acting steam 


would listen 
Tangye works, he 
before he left 
was vranted 


but no one 
the 
had a short interview with James, and 
had which the firm 
rights of making the pump, which, we 
name of the pump, and immediate 
{| Condensed from “The Engineer” (London), Apr. 11.] 
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ENGINEERING SOCIETIES 
COMING MEETINGS 


VOD ENneneenensestoonponecenniiniat 


SUT 


SOUTHWESTERN WATER WORKS ASSOCIATION. 
May 12-14. Annual convention at Ft. Worth, Texas. 
E. L. Fulkerson, Waco, Tex. 
NATIONAL FIRE PROTECTION ASSOCIATION, 
May 13-15. Annual meeting at New York City. 
H. Wentworth, S87 Milk St., Boston, Mass. 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
May 20. Annual business meeting at New York City. 
Secy., F. L. Hutchinson, 33 W. 39th St., New York City. 
NATURAL GAS ASSOCIATION OF AMERICA. 
May 20-22. Annual meeting at Cleveland, Ohio. 
W. Gifford, 26 Central Square, East Boston, 
AMERICAN RAILWAY ASSOCIATION. 
May 21. Spring session at New York 
Allen, 75 Church St., New York City. 
SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 
May 21-24. Annual meeting at Galveston, Texas. Secy., 
H. S. Cooper, 405 Slaughter Bldg.,. Dallas, Texas. 
NATIONAL ASSOCIATION OF MANUFACTURERS. 
May 19-21. Annual meeting at Detroit, Mich. Secy., G. S&S. 
Boudinot, 30 Church St., New York City. 
AMERICAN ASSOCIATION OF DEMURRAGE 
Mar. 20-23. Annual meeting at Chicago, TI. Secy., A. G. 
Thomason, 834 Old South Bidg., Boston, Mass. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
May 20-23. Spring meeting at Baltimore, Md. Secy., C. W. 
Rice, 29 W. 39th St., New York City. 
INTERNATIONAL RAILWAY FUEL ASSOCIATION. 
May 21-24. Annual meeting at Chicago, Ill. Seey., C. G. 
Bldg., Chicago, I]. 
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OHIO SOCIETY OF MECHANICAL, ELECTRICAL, 

STEAM ENGINEERS. 

r 22-24. Annual meeting at 
FE. EK. Sanborn, Columbus, Ohio. 

MASTER BOILER MAKERS’ ASSOCIATION, 

May 26-29. Annual meeting at Chicago, Ill. 
Vought, 96 Liberty St., New York City. 

TAL DISTRICT HEATING ASSOCIATION. 

May 29. Annual convention at Indianapolis, 
b. L. Gaskill, Greenville, Ohio. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. 
June 2-6. Annual convention at Chicago, II]. 
Martin, 29 W. 39th St, New York City. 
AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
June 11-13. Annual convention,at Atlantic City, N. J. Secy., 
J. W. Taylor, Old Colony Bidg., Chicago, fl. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINE 

‘une 16. Semi-annualt- meeting at Atlantic City, N. J. 
Secy., Jos. A. Andreucetti, Room 411, C. & N. W. Ter, 
Sta., Chicago, 111. 

MASTER CAR BUILDERS’ 

June 16-18. Annual 

Secy., J. W. Taylor, I 
TRAIN DISPATCHERS ( 

June 17-19. Annual meeting at Los Angeles, Calif. 

John F. Mackie, 7122 Stewart Ave., Chicago, Il. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 

June 17-20. Annual convention at Ottawa, Ont. Secy. 

Charles Warren Hunt, 220 W. 57th St., New York City. 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 

June’ 23-26. Annual convention at Cooperstown, N, 

Secy., F. L. Hutchinson, 33 W. 89th. St., New York City. 
AMERICAN WATER-WORKS ASSOCIATION. 

June 23-28. Annual meeting at Minneapolis, 

J. M. Diven, Troy, N. Y. 
PERMANENT INTERNATIONAL 
CONGRESS. 

June 23-28. Congress at 
Jeffreys, Queen Anne’s 
ister, London, S. W. 

SOCIETY FOR THE PROMOTION 
CATION. 

June 24-26.. Annual meeting at Minneapolis, 

H. H. Norris, Cornell University, Ithaca, N 
AMERICAN SOCTETY FOR TESTING MATERIALS. 

June 24-28. Annual convention at Atlantic City, N. J. Secy., 
Edgar Marburg, University of Pennsylvania, Philadelphia, 
Penn. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 

June 25-28. Semi-annual meeting at_Boston, Mass. 
J. C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 
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Boston Society of Civil Engineers—The annual banquet of 
local members of the American Society of 
Engineers and the American Institute of 
cal Engineers and the Boston Society of Civil Engineers was 
held at the Boston City Club on Apr. 29. One of the cbjects 
of the meeting was to celebrate the appointment of Prof. Tra 
N. Hollis, of Harvard University, to the the 
Worcester Polytechnic Institute. Dr. R. C. Presi- 
dent of Institute of 
Lowell, Harvard University, 
Hooper, of Tufts College, 
George W., 


the societies of 


Mechanical Electri- 


presidency of 
MacLaurin, 
Technology, Dr. A. L. 
and Prof. Wm. H. 
were guests. Fol- 
Chief Engineer of 
Lines, read a paper on “Some 
the Grand Central 
Second Vice-President of 
paper on 


Massachusetts 
President of 
Acting 
the dinner 
the New York Central 
of the Development of 
Mathew C. 
vated 
tion.” 


President 
lewing Kittredge, 
Phases 
Terminal”; 
the 
Local 


and 
Nle- 
Transporta- 


3rush, Boston 


Ry., read a “Problems in 
International Road Congress—Special preparations 
made by the the City of London, 
land, for the entertainment of the members of the 


are 
being corporation of Ene- 
Permanent 
International Association of Road Congresses, to be held June 
22-28. The meetings are to be held in ancient 
Guildhall, which will be thrown open to all the visitors for 
the inspection of its art treasures and historic records. <A 
dance will be given in the famous library and a concert in the 
chamber. WwW. Jeffreys is 
Anne’s 


and famous 


council Rees Secretary; 


Westminster, 


address, 
Queen 
S. W. 

National District 
to be read at the 
Ind., May 


engineers: 


Chambers, Broadway, London, 
Heating Association— A mong 
annual convention to be held at 
the following of particular intérest to 
Heating on the Pacific Coast,” by C. F. 
Murphy, of the United Light & Power San Francisco, 
Calif.; “Appraisal of Heating Properties,” by Harold Almert, 
of H. M. Bylesby Co., Chicago, Tll.: “Station Designs with 
Special Overload Capacities,” by B. J. Denmen, 
of the Co., Detroit, Mich.; “Operating 
Factory Buildings,” by E. L. 
Engineer, Rochester Railway «& 
The secretary is D. L. Gaskill, 


the papers 
Indianapolis, 
27-28, are 
“District 


Co., 


Reference to 
Iedison Illuminating 
Eeonomics in Heating 
Wilder, Assistant Industrial 
Light Co., Rochester, N. Y. 


Greenville, Ohio. 


Large 


American Society of Mechanical Engineers—The 
for the Spring meeting at Baltimore, Md., May 20-23, 
the following and papers: com- 
Involute Standardization of 
Code of Ethics and National Museum; papers, “Tests 
Buffer,” by Carl Schwartz; “The Present Con- 
Patent Law,” by Edwin J. Prindle; “Shading in 
Drawing,” by Theodore W. Johnson; “Cost of Up- 
keep of Horse-Drawn Vehicles Against Electric Vehicles,” by 
W. R. Metz; “Present Operation of Gas Engines Using Blast- 
Furnace Fuel,” by Charles C. Sampson; “The Balti- 
High-Pressure Fire Service,” by James B. Scott; “Na- 
tional Standard Couplings and Hydrant Fittings for 
Public Fire Service,” by F. M. Griswold: “Department of City 
Conflagrations,” by Albert Blauvelt; “Allowable Height and 
Area in Factory Buildings,” by Ira H. Woolson; “The Pro- 
tection of Main Belt Drives with Fire Retardant Partitions,” 
by C. H. Smith; “The Fire Hazard in Crowded Buildings Due 
to Inadequate Exits,” by H. F. J. Porter. 
~ American Water Works Association—The 33d 
vention will be held at the West Hotel, Minneapolis, 
June 23-27. The convention will be opened with a 
on Monday evening, and will commence at 
Tuesday morning. The list of papers expected in- 
cludes the following: “The Diesel Engine for Water-Works,” 
by Edward S. Cole: “Water-Works Special Franchises,” hy 
Henry De Forest Baldwin; “Reforestation and General Care 
of Watersheds,” by Ermon M. Peck; “The Bacterial Count 
on Gelatin and Agar Media and Its Value in Controlling the 
Operation of Water Purification Plants,” by James M. Caird; 
“The Tuscaloosa, Ala., Water-Works,” by Prof. Edgar B. 
Kay: “Filtration,” by George W. Fuller; “Charges for 
Public Water Service to Private Fire-Protection Systems,” 
by W. E. Miller; “A Reasonable the Deter- 
mination of Charges for Private by Leonard 
Metcalf: ‘““Metering Private Fire Wis.,” 
by August Balzer: “How a Private Polluted a 
Public Water-Supply and Some of the Consequences,” 
Robert J. Thomas: “Modern Filter Practice,” by N. S. 
Jr.: “Gravity Water Supply at the City of Manila, P. I.,” 
H. FE. Keeler: “Power for Pumping Derived from Refuse,” 
Ee. “Pumping Engines,” by lL. E. Strothman;: 
“Ground Water-Supplies,”’ by Charles B. Burdick; “Rates 
and Rate Making,” by Halford Ericson. On Tuesday and 
Thursday evening, illustrated lectures will be given by Ed- 
ward Wegmann, Consulting Engineer, New York City, and 
Mason, of Rensselaer Polytechnic Institute, 
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